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Compressed Air 
at work in 


Vauxhall’s Luton 
extension 


SEVEN ATLAS COPCO AR9 COMPRESSORS are in use at Vauxhall 
Motors’ Luton factory—recently enlarged and modernised as part 
of a £36,000,000 expansion plan. These compressors supply air 
to the body fabrication shops, press shops and other departments, 
providing power for clutch movements; resetting presses ; mechan- 
ical handling; loading; welding; and mixing and spraying paint. 
In addition air is supplied for a number of pneumatic tools such 
as wrenches, grinders, drills and hoists. 


ECONOMIC INSTALLATION 

The AR9Y compressors were installed at a cost below that estimated 
for other compressors of the same capacity. The reason being that 
the AR9 occupies 25 °% less floor space than is normally required 
—with consequent economies in compressor house costs. 


HIGH OUTPUT 

The Atlas Copco AR9 combines thorough reliability of perform- 
ance with unusually high output per horsepower consumed. The 
installation at Vauxhall’s has a total output of 22,540 c.f.m. 


A COMPLETE RANGE OF COMPRESSED AIR EQUIPMENT 
Atlas Copco manufactures portable and stationary compresscrs, rock-drilling equipment, 
loaders, pneumatic tools and paint-spraying equipment. Sold and serviced by companies or 
agents in ninety countries throughout the world. 


SMAtlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm |, Sweden 
or Atlas Copco, (Great Britain) Limited, Maylands Avenue, Hemel Hempstead, Herts. 
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We are specialists in the manufacture of precision 

and standard fasteners for the Motor Industry 

NEWALLOY - Wheel Bolts, Wheel Studs. 

NEWALLASTIC - Cylinder Head Studs and Bolts, 
Connecting Rod Bolts, etc. 

NEWALLEX Induction hardened Spring Shackle 
Pins and Bolts. 

Standard bolts and nuts supplied in “R”, “T”, 

and “VY” quality, and other Alloy Steels. 


Group of typical components, 
as supplied to the leading 
motor car manufacturers. 


COMPANY LIMITED. 


- GLASGOW WN 
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CENTRELESS 
GRINDING MACHINES 


for accurate, high-output production 
SOME : 
TYPICAL 


The’ type 4B machine illustrated is widely employed 
EXAMPLES YP y re 


for production of automobile components and is also a 
popular machine for the electrical and textile industries, 
in fact, wherever high output, close tolerance centreless 
grinding is required. 

The grinding and regulating spindles are supported at 
both ends in super-precision roller bearings of equal 
resistance and the grinding wheel spindle drive is 
through a torsion bar to relieve the spindle of belt 
tension. The range of work diameters which can be 
ground on the 4B machine is 0.04 in.—6 in. and 
maximum length for infeed work is 11.8 in. 

Write to-day for full details of the Lidkoping range of 
centreless grinding machines. 


Sales and Service for [S™aeRe*™™! the British Isles 
DRUMMOND-ASQUITH LIMITED 


KING EDWARD HOUSE. NEW ST, BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
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UNIT TYPE MACHINES 


fully engineered 
for high-output production 


The example opposite is a 3-station machine for drilling 
and reaming operations and incorporates a 7} h.p. 
screw unit. The 36 in. diameter hand indexing table 
is provided with air lift and automatic clamping. 
Asquith Units from $ h.p. upwards can be arranged 
as individual, multi-way, rotary transfer and in-line 
transfer machines for fast, automatic production. 
Some of the unit heads available are shown below. 

lf you require large-quantity production 

of components at present produced on 

several machines, it will be worth investi- 

gating the possibility of machining them on 

an Asquith Unit Type Machine. Write today 

for details of the range of unit equipment 

or ask for a specialist to discuss your 


problem. 


WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 


} H.P. AIR HYDRAULIC DRILLING UNIT 3/5 H P. SCREW FEED UNIT HORIZONTAL STATIC MILLING UNIT 


Sales and Service for (ene, ~—the British Isles 


DRUMMOND-ASQUITH LIMITED 


NG EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also ot LONDON Phone: Trafalgor 7224 & GLASGOW Phone: Central 0922 
Yu A302 
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HIDDEN 
TREASURES 


Deep in the sand and gravel of Easter 


Island, the loneliest inhabited place in the 





world, lie the mysterious giant statues that 


have puzzled archaeologists for many 


centuries past. 


And deep in the heart of the world’s finest 


car engines another treasure is hidden... 


silent .. . enduring... vital...a Renold 


Timing chain. It’s a gem of a chain— 


smooth running and flexible, capable of 


innumerable driving arrangements and 


outliving the engine itself. 


EBMUAUNMYD stand the sess of time 


farwouD) RENOLD CHAINS LIMITED + MANCHESTER 
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BRITAIN’S 
BIGGEST 


CAR 
MANUFACTURERS 


CHOOSE 
LOCKHEED 


REGISTERED TRADE MARK 












WOLSEL 


AUSTIN A99 
ARE EQUI 


LOCKHEED 


REGISTERED TRADE MARK 


AS STANDARE 


LOCKHEED HYDRAULIC PRAKE COMPANY 
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CONTINUED FROM PREVIOUS PAGE. 


The Wolseley 6-99 





and Austin A-99 are also fitted 
with the LOCKHEED 





PRESSURE-LIMITING VALVE, 
the vital balancing factor 
between front and rear 


REGISTERED TRADE # 








An open-sided machine. 

Jigless boring method for the toolroom or for production. 
Ample horse-power at all speeds. 

Pre-selection of spindle speeds. 

Automatic depth control. 

Power-operated tool lock. 

Indexing table permits precise in-line boring using short bars. 
Precise co-ordinate automatic location of work and spindle by 








centralised push-button control. 
Capable of milling up to the full horse-power of the spindle motor. 





The smallest of the range of DeVlieg Jigmils, the 2B/36 is British built 
in specially-equipped extensions to our Lutterworth Works. Its capacity is 
24” (vertical), 36” (horizontal) and has a 2}" diameter spindle. 


ey ERSERT Eo ” 
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HYPOID AND SPIRAL BEVEL 
GEARS UP TO 24” dia. 


High quality gears produced 
on the latest machines 


smooth, ™ up to 24” dia. for all 


vehicles and locomotives. 


silent, 











longer-lasting... 





——————— 


Axle shafts of all types. Special induction 
hardening process cuts cost, saves weight, and 
permits higher loadings. 








SALISBURY gears are smooth, silent 


and longer-lasting because of their . menace 
exceptionally good finish— the result SALISEURY TRANSMISSION LID 
of the most recent manufacturing ; shares in the joint technical, research 

é Z and productive resources of more than 
techniques and of constant attention Rona 20 famous firms, such as Laycock 
to detail. ’ Engineering Ltd., Forgings and 

. Presswork Ltd., Hardy Spicer Ltd., 

THERE ARE Other benefits of this The Phosphor Bronze Co. Ltd., and others, 
: fi Revacycle and Coniflex low- a ebetall he Birfield G 
careful quantity-production on the cost gears, for car and light eee ee ee 
: commercial differentials up to 
most modern machines . . . excellent 43° pitch cone distance. 
quality in every way . . . less 
servicing . . . a really competitive 
price .. . and, most important, delivery on time ! SALISBURY make most kinds of gears, axle 
That’s why Salisbury gears are increasingly shafts and transmissions for industry and 
specified by designers and manufacturers... commerce. And Salisbury technicians are 
for cars such as Jaguar and Aston Martin, for always glad to co-operate on new projects 
the new diesel locomotives, for the tough work _—and problems. Perhaps they can help you too? 


of building and agricultural machinery. Please write for further details. 


of Companies. 











SALISBURY TRANSMISSION LTD 


BIRCH ROAD+: WITTON: BIRMINGHAM 6 


Member of the rd Birtieid Group 
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Tooling arrangement on a Herbert No. 3A Auto lathe for the production 
of thrust plates from 0°45°, carbon-steel forgings in a total time of 3°16 


minutes each 


For high-production repetition work with consistent accuracy. 

Greatest output per foot of floor space at lowest labour cost per piece—one operator and 
one tool setter can keep from four to six machines in continual operation. 

Power, rigidity and speed ranges to take full advantage of Ardoloy and other carbide tooling. 
All operations except chucking and removing the work are entirely automatic. 


Herbert Auto-lathes are made in five sizes: Auto Junior—84" swing, No. 3A.—12}” swing, 
No. 4—16}” swing, No. 5A.—25” swing and No. 5A/33—334" swing. 
Available for Early Delivery 


Ask for brochure “* Production on Herbert Auto-lathes.” 


ALFRED 





7i2-1:[2-32 


LTD., COVENTRY 
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Singleness of purpose and 





























years of experience lie behind 




















any apparently effortless 
































performance. 




















And so it is with springs. 






































It’s taken for granted that Salter 






























































Springs will keep on and on, 




















doing their job with smooth 
precision — indefinitely. 









































But it has taken nearly two 























centuries of skill and devotion 


























to achieve so great a reputation 























for reliability that —~ironically 

















enough—the greatest compli- 























ment paid to Salter Springs is 




















that you can forget them! 
































FOR TOP PERFORMANCE — SPECIFY 




































































SALTER 




















THE ALL=ACTION § SPRINGS 















































GEO. SALTER & CO. LTD. WEST BROMWICH, ENGLAND 

















Established 1760 
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FROM BRITISH Ox YGEN— FOR BRITISH inDUS TRY 





Always ask for 


“ALDA” 


rods and fluxes 


BRITISH OXYGEN SUPPLY ALDA 
the famous range of rods 

and fluxes. And a complete range 

of welding accessories— 

from goggles and gloves 

to friction lighters and wire brushes. 

ALWAYS ASK FOR ALDA. 


Write for tully illustrated literature. 


BRITISH Ox YGEN 


British Oxygen Gases Ltd., Industria! Division, Spencer House, 27 St James's Place, London, S.W.1. 
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PARIS 


0) Fi op.< 


the 6th European AV eYolatlalonee Male) im eeasbioyialeln 


September 1959 


You will be welcomed at the Solex Stand A 22, Level 2, where we are 
showing the complete range of our AIR OPERATED GAUGES. 


Solex measuring equipment will also be in use on the following stands: 


S. A. M. I. 


S. A. R. L. 


7, Boulevard de la Paix 


Courbevoie 
(Seine) 


FRANCE 


Representatives 


DERAGNE 

DE VALLIERE 

DURAND Engrenages (Gears) 
ERNAULT-BATIGNOLLES 
GAMBIN 

HURE P. 


A/B AUTO-MARIN, 

Postbox 7014, STOCKHOLM, 7 

(Sweden) 

Aktiebolaget EKSTROMS Maskinaffar, 

Postbox 310, HELSINGFORS 

(Finland) 

HENRI BACHMANN—DEPT. 

INDUSTRIE, 

12b, Rue de l’H6pital, 

BIENNE (Switzerland) 

C.A.R.D.O.M.A.L, 

46, Rue Sadi-Carnot, 

ALGER (Algeria) 

DE WITTELEIR & KEPPENS 
$.P.R.L., 

641/645, Chaussée de Waterloo, 

BRUXELLES 6 (Belgique) 

S. A. GILOTAUX, 

J. Salguero 3172/92, 

BUENOS AIRES (Argentine) 

RONNEBERG, HANSEN & CO., 

Edv. Stermsgatan 5, 

OSLO (29) (Norway) 


R.N.U. RENAULT 
SOZET 
HEYLIGENSTAEDT 
NOMOCO 
OLIVETTI 


HARRY WALKER S.A., 
Rosellon 192, 

BARCELONE (Spain) 

C. A. HERSTAD LTD., 
Gutenberghus, Vognmagergade 7, 
COPENHAGEN K (Denmark) 


McPHERSON’S LTD., 
546/566, Collins Street, 
MELBOURNE (Australia) 


NIEBERDING & CIE K.G., 
Biidericherstrasse 15, 

NEUSS (Allemagne) 
(Germany & Austria) 
PANAMEBRA 5S.A., 

Av. Senador Queiroz 86/96, 
SAO-PAULO (Brazil) 
S.A.M.L., 

Via Freidour, 1, 

TORINO (Italy) 


SOMADU, 
20/22, Boulevard Ney, 
CASABLANCA ‘ (Morocco) 











SOLEX (GAUGES) LTD., 72 Chiswick High Road, London W.4 
throughout the world F 
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Interchangeable, on the same 


mounting, with the standard 


ee See ee ees 


Marles manual gear unit. 


4 1 THE 
TYPE 3 
| ‘UNIVERSAL’ 


Illustrated above is the Type 3 ‘ Universal’ 
steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861’ manual gear. This is for 
use With a separate power pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 
on request. 
ADAMANT ENGINEERING CO. LTD., 


THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: Sonning 2351 Telegrams: Adamant, Reading 


mea mLES 








The latest addition to the Schrader range 
of outstanding air control equipment. 


Uniform air pressure is essential to efficient pneumatic 
operating and to the maintenance of economical running 
costs. Those variations in airline pressure which result from 
demands on the line, distance from the compressor and the 
frequency of compressor cut-out can be smoothed out with 
the Schrader Pressure Regulator. And where main airline 
pressure is higher than needed it can be reduced to actual 
requirements at any point and kept constant. Inlet pressures 
of up to 250 p.s.i.g. can be regulated down to a range of 
5-125 p.s.i.g. The Schrader Regulator offers, size for size, a 
higher capacity, faster response, lower pressure drop under 
loading than any other. Let us tell you how this Pressure 
Regulator could work for you. Send the coupon today for 
further details. 


AIR PRESSURE 
REGULATOR 


To: A. SCHRADER’S SON, Air Control Products Dept. AE, 
829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 


Please send details of Schrader Air Pressure Regulators 


ADDRESS... 
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THE FOLLOWING ARE APPROVED STOCKISTS OF 
POLLARD BEARINGS 


















































POLLARD BEARINGS LIMITED 


FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE 


Telephone: Knottingley ._2323 (5 lines) 
Telex: 55166 e Telegrams: “‘Baibearing Ferrybridge” 


LONDON OFFICE: 44 HERTFORD STREET, W.1 
Telephone: Legation 3888 + Telex 23549 


NORTHAMPTON WORKS: COUNTESS ROAD 
Telephone: Northampton 3766 Telex 31624 
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ingenious opposing torque cross-cuts fea 

sets up a tension that only a spanner can rel 
change, vibration, oil infiltration, constant use .% 
nothing can make Philidas nuts loosen their grip. 


The range of Philidas Self-locking nuts for all industrial p 


includes: Standard and thin industrial and turret nuts, 
Capped nuts, Single and double anchor nuts 








LOCKING 
NUTS 


They yield only to a spanner 


Send for new catalogue 
PHILIDAS DIVISION — WHITEHOUSE INDUSTRIES LIMITED 


Ferrybridge, Knottingley, Yorks. Tel: Knottingley 2323 (5 lines). Telex: 55166. London Office: 44 Hertford Street, W.1. Tel: LEGation 3888. Telex: 23549 
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“But to obtain the best results... 


an Eaton two-speed axle seems essential” 


say ‘Passenger Transport’ 


Photograph by courtesy of Passenger Transport 


Passenger Transport verified the claims made for the 
Eaton 2-speed axle when they road tested the successful 
Bedford/Duplo Vega 41 seater coach recently. “I didnot 
anticipate such an excellent fuel consumption . . . the coach 
returned a consumption of 21-25 m.p.g.”’ 


**On this model the Eaton 2-speed axle contributed much 
to its smooth ride and performance. ”’ 


“__ the simplicity and smoothness of the Eaton 2-speed 

axle was a tremendous boon on a road such as the A4l, sections. It certainly assists too, in the maintenance of a 
where intolerable traffic conditions are imposed by the good average speed. Whatever the road, whatever the load 
number of heavy lorries and the narrowness of certain you need the Eaton 2-speed axle—on all your vehicles. 


EATON AXLES LIMITED - VICTORIA ROAD - WARRINGTON - ENGLAND 

In association with 
2-SPEED AXLES a He ee ® ELEVELAND, OHIO, U.S.A. * E.N.V. ENGINEERING CO. LTD., LONDON W.W.10 
EA100 
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R4M RIGID BALL JOURNALS 








RANSOME & MARLES BEARING COMPANY LIMITED 
NEWARK-ON-TRENT + TELEPHONE 456 * TELEX 37-626 


BRANCHES + OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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You'll find Bury Felt everywhere—as 
washers, seals and gaskets, polishing bobs, 
anti-vibration bases and buffing rollers. 
These are only a few of its hundred and one 
uses. You will think of many more. 
For Bury Felt is what you make of it; 
it can be chiselled, punched, 
machined or die-cut to suit 
your needs and is available 


in many types and textures. 


Send your enquiries to 
BURY FELT MANUFACTURING COMPANY LIMITED, 
P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE / 
Phone: BURY 2262 (6 lines) *3. ea S>aReS bas 
London Offices: 3 Snow Hill, ECI. ’ wate 
Phone: CENtral 4448 








‘FOAMBURY’ Plastic Foam products 
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Getting to know your stresses and strains 


The wide range of Saunders-Roe Foil Strain Gauges offers a simple and inexpensive method of 
measuring strains due to the tensile, compressive and shear forces, some or all of which are present 
in your machine or structure, whether on land, sea or air. 

In addition, the Saro Foil Strain Gauge can be supplied already incorporated in Transducers for the 
purpose of monitoring parameters such as Torque, Horsepower, Pressure, Weight, Tractive Effort... 
These gauges are in regular use for purposes as varied as: 

* Analysis of stresses in helicopter rotor blades. 

* Monitoring tensions in overhead electric Transmission lines. 

* Measurement of road forces due to passage of vehicular traffic. 

* Monitoring of strains in cylinder liners of ships diesel engines under sea trials. 

Whatever your interests, Saunders-Roe Foil Strain Gauges can help you—and help youatacost 
entirely compatible with everyday use: write today for details of our Foil Strain Gauge Consultancy 
Service. Alternatively, we shall be happy to send you Foil Strain Gauge data sheets 

and current price list. 

And when you write, let us have details of any Engineering problem you have. We may be able to offer 
you a solution based upon the latest Electronics Engineering Techniques. 


SAUNDERS @ RO 


ELECTRONICS DIVISION 


SAUNDERSG-ROE LTO - EAST COWES - ISLE OF WIGHT 








cn/sae/ii 
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YOUR 
NEW 
DESIGN 


Talk to 


elaney Gallay 


about 


the 
Heater 


Delaney Gallay have a very great deal of experience in the design and development 
of car heating, demisting and air conditioning equipment, together with extensive 


production capacity. 
Whilst you are still in the design stage, why not have a chat with them? They will be 
glad to design and produce something to suit your requirements. 


They_are also specialists in radiators, tanks and presswork. 


Delaney Gallay tro 


Vulcan Works, Edgware Road, London, N.W.2. Telephone: GLAdstone 2201 
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Assembling diese] engine cylinder heads with a 
14-motor Desoutter nutrunner at the new 
Bedford vehicle plant at Dunstable. 

Photograph by courtesy of Vauxhall Motors Ltd. 


Besontler in the Motor Industry 


Without Desoutter power tools there 


would be no mass production. You may 
disagree, but that’s our story and we’re 
sticking to it. Come to think of it, do 
you know anything as fast, as reliable, 
as non-stop as a Desoutter power tool ? 


Neither do we. 


Our range of pneumatic and electric tools 
is nothing if not wide. But should you find 
a gap, we'll do our best to fill it for you. In 
certain cases we’re prepared to produce an 
entirely new tool for a specific job. Write 
today for further details of Desoutter tools 
for the motor industry. 


A six-motor multiple nutrunner used on 
the wheel assembly of Ferguson tractors. 
Photograph by courtesy of Standard Motors Ltd. 


Besonller pneumatic and electric tools 


put power into your hands 


Desoutter Bros. Limited, The Hyde, Hendon, London, N.W.9. 
Telephone : Colindale 6346 (¢ lines). Grams: Despnuco, Hyde, London. 
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HOLSET Turbocha 
chosen by RO 


for 


By courtesy of Messrs. Rolls-Royce Ltd. 
Oil Engine Division 


TURNGRIDGE - HUDDERSFIELD Telephone: Huddersfield 746 


THE 
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Capasco takes care of the braking 


non-tade 


moulded 
linings & 
facings 


THE CAPE ASBESTOS COMPANY LTD 


114 & 116 Park Street, London W.1 GRO 
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When one stops to think about it there are not many forms of transport 
that do not include Hardy Spicer Propeller Shafts anu Universal Joints. 
In fact they tend to be taken very much for granted when people get 
round to talking about dependability, design, and performance. Take a 
look at the range of commercial vehicles depending on Hardy Spicer 
Propeller Shafts and Universal Joints and you will see what we mean. 


HARDY SPICER 


PROPELLER SHAFTS 


HARDY SPICER LIMITED 








product of the 


CHESTER ROAD - ERDINGTON - BIRMINGHAM 24 - ERDINGTON 2191 (18 LINES) Birtieid 


Automotive Division of BIRFIELD INOUSTRIES LIMITED, Stratford House, W.1 Group 
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ATKINSON OMEGA 


6 x 6°§TRACTOR 








KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


3TEL: HORSFORTH 282i 
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The International Harvester Company of Great Britain Ltd. use our Black- 
heart and Pearlitic M.C.1. castings for their renowned tractors and agricultural 
implements, and we are proud to list them among our satisfied customers. 
Our Blackheart castings remain tough and ductile at sub-zero temperatures, 
while our high grade Pearlitic castings are of exceptional strength and 
toughness. 

We also produce Weldable Malleable iron castings, which are of especial 
interest to designers as they can be combined into composite fabrications 
with other materials. Jobbing and repetition Malleable castings up to 70 Ib. 
in weight are supplied to firms of renown in many industries. The castings 
illustrated left are typical examples of the work we do for the automobile 
industry. 

WHY NOT JOIN THESE FAMOUS FIRMS AND USE OUR 
CASTINGS!! 


FOUNDED 1835 
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SELBORNE ST. WALSALL STAFFS. Tel: Walsall 3118-9 


AND AT LICHFIELD ROAD, BROWNHILLS, STAFFS. Tel: Brownhills 2318 


C/8/A 








Whatever you need in springs can be supplied or made for you by 
TERRYS. After more than 100 years of spring making in all its 
various spheres ‘TERRY’ & ‘SPRINGS’ have come to mean the 


same thing. 


Single Coil No.159. 





Light Double Coil No.54A. 





You’re sure to find 
the very spring you 
want in Terry’s Boxes 
of Assorted Springs 


QUALITY SPRING WASHERS. 


Standard Double Coil No.54. 


Hardened and tempered Domed No.554 








No. 1024 


20 Compression Springs 
12” long. 4” to §” diam. 24G to 18G 
suitable for cutting into shorter lengths ; 
and 30 Expansion 14" to 12” long 
to §” diam., 22G to 16G. 24/- each. 





TERRY’S security Worm Drive Hose Clip. 
Just one example of the kind of thing we make supremely well. 
Immediate delivery of all sizes from stock. Sample & price list free, 







No. 757 
Extra Light Compression, | gross 
Assorted, |" to 4” diam. 4 to 24)” 
long. 27 to 19 S.W.G. 15/- each, 








No. 761 
1 foot lengths Expansion 
Springs suitable for cutting into shorter lengths. Assorted 
diameters from }” to $” and 24 to 16 S.W.G. 7/6 per box 
containing 1 dozen lengths. 





No. 1200 
Three dozen Assorted 
Light Expansion Springs. suitable for 
carburettor contro]. etc. 13 6. 
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No. 760 
Three doz. 
Assorted Light 

Compression 
Springs. 1° to 4° long 22 to 18 
S.W.G. }" to }" diam. 66 each. 








No. 762 
1 foot lengths Compression Springs suitable for cutting into 
shorter lengths. Assorted diameters from 4” to 4” and 24 to 
16 S.W.G. 4/6 per box containing 1 dozen lengths. 


Have you a presswork problem? If so, send it along and we'll help to solve it for you. 


HERBERT TERRY & SONS LTD., 


Redditch, Worcs. (Makers of Quality Springs, Wireform & Presswork for over 100 years) a 
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=” 
CUT PRODUCTION COSTS 
WITH TERRY WIRE CIRCLIPS 


We can supply from stock in sizes 
from }” to }’. 








Interested in Springs? 


Ninth Edition of “Spring Design 
& Calculations” post free 12/6. 


31 














QD... 


What exactly do you mean by QD ? 

It’s a piston for re-vitalising tired engines. 
Tired ? 

After twenty or thirty thousand miles, 

especially on heavy duty work, most engines tire 
a little. Tiring is expensive. Your accounts are 
showing that several of your vehicles are 

heavy on oil. Your drivers are complaining of 
low power and are taking longer over their 
journeys. Fundamentally, that’s largely due 

to cylinder wear. 

In other words, you think I need new pistons ? 
Probably. It depends upon the amount of 

wear involved. It is possible that the trouble 

can be cured with Duaflex alone. 

Duafiex ? 

The D part of QD. When piston wear is not 


Q&A 


excessive you can fit Duaflex Rings to 
existing pistons to compensate for cylinder 
wear, restore power, cut oil consumption, and 
give thousands more miles of lively 
performance. All for about a sixth of the 
cost of a replacement engine. 

And if the pistons are badly worn ? 
Then new QD pistons are the 

answer, complete with Duaflex and 
Quickseat Top Rings. Your service 
engineer can determine the best 

course after measuring the bores and 
pistons. You can rely on these 

products curing the trouble. 

Wellworthy have been specialising in 

this field almost since motoring 

first began. Q.E.D. 


If you have got vehicles in your fleet running up vour lube oil bills, heavy on fuel 
and doing far too much low gear work, fit QD. Write now for literature and 


address of nearest Stockist to Dept. A8 


WE LLWORTHY 


THE EXPERT 


WELLWORTHY LTD LYMINGTON HANTS 
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These simple-to-mix components give strong, 
lightweight rigid foams to provide an insulating 4 
out canines | with [Sa EES 

material of particular value in the construction of 

refrigerated vehicles. Easily mixed on the site, 
the components produce the foam in the cavity and PO LY EST FE Fs b 

to be filled. As this happens, a bond is formed y 
with the wood or metal with which the foam is in contact 


adding strength and rigidity to the structure. 
Ask for details of Daltolacs 21, 22 & 24 and Suprasec D. 


Enquiries should be addressed to: I.C.I. Sales Development Department (Polyisocyanates), Ship Canal House, King Street, Manchester 2 


oss IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SW1 ENGLAND 
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SILENTBLOC 
Telephone : Crawley 2100 
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Engineers 
with 
vibration 


problems 


consult . . 


LIMITED 








... SUL S mele 


Manufacturers of 
Anti-vibration mountings 
Flexible Couplings and Bearings 


MANOR ROYAL CRAWLEY SUSSEX 


Telegrams : Silentbloc Crawley 


Automobile Engineer, August 1959 




















DORMER 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


SHEFFIELD ENGLAND 





DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANT: 








“ 
= 


The choice of bearings—whether they will operate 
sweetly, or run dry, in locations where constant and frequent 


attention is impossible—has a ready answer : Bound Brook. 


These oil-retaining sintered metal bearings have been exhaustively 
and thoroughly proved reliable through years of arduous use, 
and are available in a comprehensive range of stock sizes. 
Enquiries for special Bound Brook bearings are also welcomed, 


and we offer consultative technical advice on matters of design. 


BOUND BROCK OIL-RETAINING BRONZE BUSHES AND BEARINGS 


nes 


Trent Valley Road, Lichfield, Staffs. 
Telephone: Lichfield 2027/8. 


©) 
SS, 


MEMBER OF THE wate BIRFIELD GROUP 


ih iceshnceaiducintttc ame Al ae 
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Here’s a typical example of how the mechanical strength 
of Beetle D.M.C. (Dough Moulding Compound) helps 
to solve industrial problems. 

These ear defenders are used to protect the hearing of 
workers in proximity to jet engines and in noisy factories. 
During the development work by the makers, Dennis 
Ferranti Meters Ltd., twelve sets moulded from conven- 
tional materials were delivered to Bomber Command 
for testing. The report of The Central Medical Establish- 
ment, Acoustics Laboratory, was that the ear defenders 
gave excellent protection, but that the mouldings then 
used were considered too fragile. 


This illustration shows the main moulding from 
Beetle D.M.C. and a retaining piece made 
from Scarab material. The Earguards are 

used in engine testing, rivetting, blasting, 
rolling mills, weaving sheds, paper mills 
and on aerodromes. 


D.M.C. mouldings were substituted and have been found 
virtually indestructible. 

D.M.C. is the ideal material whenever high mechanical 
and/or electrical strength is required. The material can be 
moulded in conventional compression presses on short 
cure times and at low pressure. We shall be glad to send 


full technical details. 


BEETLE MOULDING POWDERS 


B.1.P. CHEMICALS LTD., 


Oldbury, Birmingham. Telephone : Broadwell 2061. 
London Office: 28, Haymarket, $.W.1. Telephone: Trafalgar 3121 
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What is filter Stability ? 


A filter should do its work with equal efficiency throughout its 
working life. It should be stable. The C.A.V. paper element fuel filter 


continues to work efficiently right up until it is finally choked. 


Many filters on the market do not, however. On test, they may start by 
showing a fair efficiency, but later, more and more of the abrasive 
particles pass through the filter material. Such unstable filters are quite 


useless, and are no safeguard to your fuel injection equipment whatsoever. 


These photomicrographs of fuel tell the story of actual tests. 


a gw \ -) 


2 The same fuel after passing 3 Fuel ofter filtration by the 
through a C.A.V. paper element same element whe 


filter at beginning of test hoked by woxy s 


UNSTABLE 


4 Tha came Ges 5 At the beginning of test partly 


filtration is fairly efficient 


this through takes 


the particle 


There is only one genuine C.A.V. paper filter element. Substitutes are frequently unstable 


TO BE SAFE, USE GENUINE C.A.V. REPLACEMENTS 


The world’s leading manufacturers of 


ALY. FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED * ACTON * LONDON * W.3 


AP 950 
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Constructing drop nammer dies is expensive 
when conventional methods are used, and 
most of the cost goes in labour. A saving of 
from {10 to £20 per square foot can be Let’s face it 
effected by facing both punch and die with 
Araldite, instead of fettling and hand finish- oe 


















ing the surface contours. The photograph 
shows a drop hammer tool, comprising 
punch and die, in which both components 
are of zinc-based alloy faced with Araldite. 
It is used by de Havilland Aircraft Co. 
Ltd. for the production of flame shrouds in 
26 s.w.g. Alclad for the Comet 4. 





A recent publication, “Araldite for Tooling” 
manual B.T., describes processes which save 


much time and money. It gives methods and 





formulae covering many applications of 
epoxy resins for tool making. A copy will 


gladly be sent on request. 


Araldite epoxy resins 


Araldite is a registered trade name 


CIBA (A.R.L.) LTD. 


DUXFORD, CAMBRIDGE - TELEPHONE: SAWSTON 2121 
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THE SKILL of the individual craftsman still plays a very important part 
in the making of high-grade castings. This skill, together with modern 
foundry practice has made Harper castings famous since 1790. 

Harper quality covers Grey Iron, Spheroidal Graphite Iron (Mond 
Nickel Licence) and Meehanite castings. Metal pressings, machining, 
enamelling and sub-assembly work. 

The word MEEHANITE is a registered trade mark 


Also makers of the famous Beatrice Oil Heaters and Harper Housewares. 
LAIBLE GASUUNTGS 
“s UfANL Pl Osis MYVGES 


JOHN HARPER & CO. LTD. WILLENHALL STAFFS 
Phone: WILLENHALL 124 (5 lines) LONDON, Phone: ABBey 5906/7 
MANCHESTER, Phone: BLAckfriars 0259 FOUNDED 1790 


t \ 
%, 
rep 
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THE BOARD YOU CAN 
BILY In as! 


| 


a by 


Secapieh 
ge 
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If you want Bowater Board in a standard size—including % 
the very economical 5ft. widths—we can supply it at a \ 

moment’s notice. We also have the resources to cut to Z AEE = 
non-standard sizes for reasonably long runs. Being a 
British firm, we are able to meet all delivery dates 
scrupulously and if necessary gear them to your pro- 

duction cycle. Bowater Board can be bent (to a 1” radius / || “Backing 
if need be) and blanked out to almost any shape without | 

splitting or losing its smooth working surface. Decorative 


ey 





Parcel Shel. 





























possibilities range from a P.V.C. finish to stove-enamelling 
or veneering. Here we show three examples of products— 


Sun Vizors 


of vastly different sizes—in which Bowater Board has (Leathergrained Board) 





replaced traditional materials. 








Imagine how you could use 


f ues  BOwater Board 


you thinking? Write to: BUILDING BOARDS DIVISION, BOWATERS SALES COMPANY LIMITED 
BOWATER HOUSE, KNIGHTSBRIDGE, LONDON SWI. TEL: KNI 7070 


CRC 63B1 
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| 
There’s 
over 
Forty years’ specialised experience in 
fo rty yea rs furnace manufacture has enabled Wild- 


- Barfield to develop a range of standard 
ex pe r { e n ce equipment embodying dimensions 
and characteristics to meet the needs 
a bad ad h of modern industry. 
be j n eac Whether for toolroom, production 
heat-treatment work or for specialised 


applications, Wild-Barfield standard 





equipment provides worthwhile 


AR economies. 


TELE 











a 
3p he 


os) 


reset 


2 


ELecraic 


There are standard (EXaau)) for all heat-treatment purposes 


FuRwECE 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 
ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 26091 (8 lines 
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“BROOMWADE” serves 


A fine battery of “BROOMWADE” Type TS2X Air Compressors at Vauxhall Motors’ Bedford truck factory at Dunstable 
Photograph by courtesy of Vauxhall Motors Ltd. 


Each supplying 1,000 cu. ft. of free air per minute, these “BROOMWADE” Type ;TS2X Compressors provide 
the air requirements for this modern car factory on practically continuous duty. 


Built for ECONOMY, EFFICIENCY, RELIABILITY and LONG LIFE, they run for long trouble-free periods 
with a minimum of maintenance. 


“BROOMWADE?” sirve ala industria del automévil. La ilustracién muestra una bateria fina de Compresors de aire “BROOMWADE” 
Tipo TS2X enjla factoria de camiones Bedford de Dunstable de la"casa Vauxhall Motors. 


Air Compressors and 
*“BROOMWADE’’ Pneumatic Tools 


YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND 
Telephone: High Wycombe 1630 (10 lines) Telegrams : “‘Broom’’, High Wycombe (Telex) 
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10. Tractors 
2. Structural iii Il. Road Surfacing Materials 
3. Stee] Stockholding 12. Power Plant & Pumps 
A: ts ° 4. Cement 13. Industria] Plant 
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5. Iron & Stee] Scrap 
—_ Ward activities include:. 
6. Wagon Building & Repairs hipbreaking 
) A Machinery fertals Ham o Equipment 
8. Rails & Sidings siory Vanning & Installarion 
Found; Plans Suppl 
9. Contractors’ Plant ~ I — © Supplees 
msulating Maser tals 
Sale & Hire Food Py, ‘paring Mac chinery 


THOS. w. WARD LTp 


ALBION WORKs. SHEFFIELD 


~ Brettenham 


¥ \\\ 


London Office House, Lancaster Place, Strand W.C.2. 


| t 1959 
Automobile Engineer, Augus 





Regd. Trade Mark No. 719,268 
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FOR SHAFTS ROTATING AT HIGH SPEEDS 


Ensure 100% OCCLUSION. Specially designed and produced for the purpose — Weston 
IMPAX Seals are established for use on high speed rotating shafts, coupled with high 
fluid temperatures and pressures. A new series has been developed, using the most ad- 
vanced materials to keep pace with the quickening tempo of modern machine operation. 


inge of Seals availa 


CHARLES WESTON & CO. LED. 
[acai =iolel aes .eld. 6 @lolelell-t-m Cla-i-la Ml ai-lalel(-itelalbel-iiielsenme 


ate telat iellst +0414. Tel 
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Giant rotors = = @ baby rotors... 


and all sizes in between 


At last the difficulties of manufacture are out of the way. With our 
latest equipment and tools, developed over recent years, we are 
now regularly producing many varieties of high lead angle rotors 
for pumps, compressors, blowers and meters. 

Accuracy of thread form and spacing is exceptionally good and 
we can deal with most practical sizes. Diameters may be from one 
inch up to 32 inches—face widths up to 48 inches—helix angles 
between 30 and 60 degrees—right or left hand. Lobe combinations 
may be 2/2, 2/3, 3/4, 4/6 or 6/8. 

Our practical experience is here for you to use—and we're ready 
to take your orders. Give us drawings of your rotors and we'll 
produce them. Your special designs are treated in confidence 





a 


la~= 


90 YEARS OF GEARS 





John Holroyd & Co. Ltd. 
Milnrow, Lancashire. 
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LAPOINTE 


broaching 


Broaching round holes 


in cross members. 


Capacity: 24/15 tons, 
stroke: 24/30/36 inches. 
These machines can be 

supplied for push, pull or 
surface broaching. 


The Lapointe Machine Tool Co Ltd 


Otterspool Watford-by-Pass Watford Herts 
Telephone Watford 31711/2/3/4 Cables Lapointe Watford 
Also The Lapointe Machine Tool Company Hudson Mass. USA 
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Tested at 2,500 p.s.i. 


The illustration shows a valve body for use in hydraulic control equip- 
ment. The complex nature of this valve body involves a great deal of 
machining ; at the same time high mechanical strength is an important 
factor, since the valves are used at a high working pressure and are 
tested at 2,500 p.s.i. 

These considerations led to the choice of castings in ‘Lepaz 35’, a 
pearlitic malleable which combines excellent machinability with an 
ultimate stress of 33/38 tons sq. inch and an elongation of 6-8%. 

LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671. 


} (GIDITY lx , 
STRENGTH & RIGIDITY 1. 


SEAS 











) QUICK DIE CHANGE 
_ PRESSES 
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Make Offer All types: Any tonnage 
die change greater production single, or size 
a matter from double, specified 
of minutes lesser number triple within 
of presses. action. transportation 
limits. 


DANLY MACHINE SPECIALTIES, INC., Chicago 50, Illinois U.S.A. 
SELLING AGENTS IN GREAT BRITAIN: GASTON FE. MARBAIX Ltp 


DEVONSHIRE HOUSE - VICARAGE CRESCENT - LONDON—S. W. 11 


Danly Presses are built in the United States and United Kingdom 
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TORSIO 


Leaders in design 


The two greatest advances in smoothing the present-day high- 
performance engine are the rubber torsional vibration damper and 
‘floating power’ engine mountings. Both were developed by 
Metalastik. 

Metalastik torsional vibration dampers, with their instant response to vibrations 
of even the slightest amplitude, need no description; their effectiveness is 
widely known. 


Extensive experience with so many different types of engine, coupled with modern 


test equipment, makes it possible for us to predict accurately the performance of 


Metalastik torsional vibration dampers. Moreover, by our design methods a 
damper can be designed so as to transfer critical frequencies to other and less 
critical ranges. 


Lastly, Metalastik T.V. Dampers permit a great range of r.p.m. without detriment 
to the engine. 

It is this unique combination of advantages that has made the 
Metalastik torsional vibration damper such a widespread success. 
The small illustrations show some famous petrol engines with Metalastik T.V. 
Dampers. Equally successful on diesel engines, many world-known oil-engine 

manufacturers fit Metalastik dampers. 


wth Bate. 


David Brown 
Aston Martin 3-litre engine 


B.M.C. *C’ series engine 


Daimler D.K. 400 engine 


Humber Hawk 2267 c.c. engine 


Jaguar 3-4-litre erigine 
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CUNLIFFE % CROOM 


Horizontals 
Do the job Better and Faster 


X€ AMPLE POWER 


WIDE SPEED & FEED 
RANGE 


Zé SIMPLIFIED CONTROLS 









In the well-equipped works of Herbert 
Morris Ltd., Loughborough, this 
CUNLIFFE & CROOM horizontal shows 
to advantage on the milling of wheel 
shafts. 













These machines, with their massive 






rigidity and ample power, are capable 






of real ‘hogging’ or carrying out light 


finishing with the utmost precision. 







We will gladly tell you the full story. JAMES ARCHDALE & CO LTD 


LEDSAM ST. BIRMINGHAM 16 - EDGbaston 2276 
A MEMBER OF THE STAVELEY COAL & IRON CO LTD GROUP 





Please write for catalogues. 


Sole Agents: ALFRED HERBERT - COVENTRY -7e/: 89221 
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EADOW 








UNG [LEN aca 


to many an 
industrial problem 


Felt is jack of all trades—but master of them too! 
There are very few industries which do not use 
felt in one form or another—and the number 


of forms felt can take is growing almost daily. 


FELT DOES SO MANY JOBS 








Fa 


DOES SO MANY JOBS SO WELL... 


= 5 











Mezdowfelt—satin-soft or rock- 
hard—is available in piece-goods 
and also in washers, gaskets, 
strips, anti-vibration pads and 
all cut parts—made to your 
specification. 

Are you making full use of 
Meadowfelt? It could almost 
certainly effect economies and 
solve many of your production 
problems. A discussion would 
take up little of your time 
—why not arrange for a repre- 
sentative to call? 


Ni EADOWFELT 


Telephone or drop a line:— 


LONG MEADOW FELT CO.LTD., KIDDERMINSTER. Tel. 4071-2. 
(A.1.D., A.R.B. and |.A. approved) 


Automobile Engineer, August 1959 


‘SEEGER CIRCLIPS ... casy to fit and 360° safe!” 


*Seeger Circlips are on the Rolls-Royce approved list 


One of the Sheepbridge Engineering Group 
Automotive Engineering Limited The Green, Twickenham, Middlesex 


Telephone: Popesgrove 2206/9 Telegrams: Motif, Twickenham 
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Churchill 


- ie 2 
AUTOMATIC SIZING 
INTERNAL GRINDING 
MACHINE 
Finishing Jet Engine 
Bearings 

CHURCHILL automatic sizing internal grinding machines are 
renowned for their accuracy and speed of production, and our at 


illustration shows one of a battery of Model H B M_ grinders engaged 
on jet engine bearings at Fischer Bearings Co. Ltd., Wolverhampton. FISCHER BEARINGS CO LTD 
WOLVERHAMPTON 


»i 


* 
_— 
™! 
a tt 


THE CHURCHILL MACHINE TOOL CO. LT,D.. 
BROADHEATH, NR. MANCHESTER Phone Altrincham 3262 


Export Sales Orgamsation: Associated Brinsh Machine Tool Makers Ltd., London, Branches and Agents 
3 


OUTSTANDING @ Single or double automatic operation cycle. 
* -rse 

FEATURES Plunge cut or traverse grinding. 

@ Feed accelerator reduces production time. 

INCLUDE :— ®@ Diminishing feed rate to zero with variable dwell. 

®@ Adjustable oscillation. 


Full details of these and other outstanding advantages sent on request. 


Te niuiiii plus a 


. 


Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and Branches 


C670-iB 
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Rapid, 
high-quality 


| photoprinting 


| and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing 

and developing machine (formerly known as Model 

46/35) is designed for use in the print room of the large 

drawing office. It does not produce unpleasant fumes 
and special ventilating systems are thus unnecessary, 
making it a simple matter to move the machine to a 
new position at any time. 





lite nam 
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Py ® Exposure, development and print 
delivery synchronized for simplicity 
of operation. 

®@ A!! controls conveniently located for 
rapid, effortless adjustment. 

@ Pneumatic-assisted handling of 
originals and sensitised material to 
obviate fatigue. 

® Complete design co-ordinated for 
exceptionally high potential output. 

@ Excellent mechanical layout giving 
silent, vibrationless running. 

® Comprehensive maintenance service 
available at nominal cost. 


Capacity: rolls and cut sheets up to 42 in. wide. 
Printing speed: from 2 ft. to 30 ft. per minute. 
Lamp: H.P.M.V. quartz, 3,000 watt. 
Dimensions: height, 58 in., width, 72 in., depth 
(tray extended) 80 in. Weight : approx. 1,400 Ib. 
Subject to certain conditions, the majority of 
AZOFLEX photoprinting machines can be hired 
as an alternative to outright purchase. 


ILFORD Bie 


PHOTOPRINTING MACHINES & MATERIALS 


Full details from 
ILFORD LIMITED, INDUSTRIAL SALES DEPT. AZ18C 
ILFORD, ESSEX. TELEPHONE: ILFord 3000 
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“Fluted, Sheffield” 
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Tel: NORthern 8211 
Tel: RUSholme 7313-4 


Tel: City 6994 (2 lines) Grams: Precise, Glasgow 


THE INTERNATIONAL TWIST DRILL CO. LTD. INTAL WORKS, WATERY STREET, SHEFFIELD 3 


Birmingham Office and Stock 


81 Headingley Road, Handsworth, Birmingham. 


London Office and Stock 
Manchester Office and Stock 


6/9 Red Lion Market, Whitecross Street, London, E.C.1. Tel: MONarch 8771-2 
John Warden, 50 Wellington Street, Glasgow, C.2. 


177 Dickenson Road, Manchester, 13. 


Scottish Agent and Stockist 


Telephone : 23072 (3 lines) 









Shell 
Rotella 
Multigrade 


Shell Rotella Multigrade Oils—the entirely 
new oils from the world-famous Shell Rotella 
range—are proving a big success. Reports 
show that operators are switching to Shell 
Rotella Multigrade. And no wonder! Shell 
Rotella Multigrade gives these added ad- 
vantages over other oils: 


FUEL SAVING PROLONGS 





d 






















: Extensive bench BATTERY LIFE oe 
= . BONUS FOR 

j and field tests showed 
ea teits Manat REDUCES Because Shell MIXED FLEET 
' ENGINE WEAR Rotella Multigrade OPERATORS 
menngonenngate makes starting ELIMINATES 
i really worthwhile Shell Rotella quinenidniituaat SEASONAL Shell Rotella Multigrade 
! s 
saving on fuel. Multigrade fiows freely PE ae OIL CHANGES is suitable for both 
' the moment the petrol and diesel engines. 

engine starts and gives et eae ne This means mixed 

t > 
immediate engine m va ? = fleet operators need only 
extended viscosity 
protection. . buy one oil for 





range —one oil only— 





all their vehicles, 






summer and winter. 






THERE ARE TWO SHELL ROTELLA MULTIGRADE OILS 


Shell Rotella T Multigrade 10W/30—for engines that need ‘‘Supplement 1" lubricating oils. 






Shell Rotella Multigrade 10W/30—for engines that do not need such a high additive level oll, 


Shell Rotella Multigrade Oils 


LEADERSHIP IN LUBRICATION 
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OPERATION 
MAINTENANCE 
DEPRECIATION 


COR-TEN CUTS THE COST 


Mine cars made from SCW Cor-Ten (Photograph by courtesy of the National Coal Board) 


Where advantage can be taken of its high yield strength Please write to us at the address below for further 


and corrosion resistance, SCW Cor-Ten can always effect a information or for technical assistance in the 
substantial cost saving. application of SCW Cor-Ten to your products 


Whatever the application (and the range continues to 
grow) SCW Cor-Ten is able to offer an unchallengeable SC:W BRAND 


combination of economy and efficiency. 


COR-TEN SAVES MONEY Lead 
@ Initial costs are spread over a longer service life 


@ Maintenance costs are reduced 
@ Operating costs are lowered—in transport applications RAILWAY ROLLING STOCE 
S AGRICULTURAL & EARTH-MOVING EQUIPMENT 


payloads are bigger because of reduction in tare weight MINE CARS - POWER STATION INSTALLATIONS 
YX) BARGES AND SMALL CRAFT 


THE STEEL COMPANY OF WALES LIMITED 


ABBEY WORKS, PORT TALBOT, GLAMORGAN TELEPHONE: PORT TALBOT 3161 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 





J. A. NORDBERG LTD 


171 QUEEN VICTORIA ST. 
LONDON, E.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO . 4) 


H. JACKSON LTD 
OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 

Tel: Garstang 3308 














Youll fad FARN BOROUGH lve 
going fo all the 


Cr nt Hi AO OL RETIN LLNS AOE te Mle Se 


* 

continents AUSTRALIA 
BURMA 
CANADA 

EAST AFRICA 

HOLLAND 

INDIA 

MALAYA 

NEW ZEALAND 

NORWAY 

RHODESIAS-NYASALAND 

SOUTH AFRICA 

SWEDEN 

URUGUAY 

U.S.A. 

ETC. 








FARNBOROUGH ENGINEERING CO. LTD: FARNBOROUGH - KENT 
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-MIDCYL RESEARCH 


helps smooth out problems 


life for the Auto Engineer is not always placid, 
hut the continued research of Midcy/ helps 
smooth out such of his problems as are 
associated with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 


nw 78 














coated sheets 


1 Resists corrosion and provides an 
extremely effective protection to the 
steel base. 

Highly suitable for all operations 
where severe forming or extra deep 
drawing is involved. Easy to join, 

and paint, providing long life, 
reduced manufacturing costs with low 
initial costs. 


Genuine 
tin-terne 


2 Possess similar characteristics to 
Genuine Tin-Terne, but are lower in cost. 
Are used for drawn parts and difficult 
forming operations. 


Terne 
coated 


a choice of 


3 A cheaper grade than Terne 
coated and used for applications involving 
simple bending and forming. 

Excellent for painting. 


Lead 
coated 


Write for the 
descriptive booklet giving full details of our 
heavily coated products to: 


Specialities Department 
Richard Thomas & Baldwins (Sales) Limited 


47 PARK STREET 


LONDON W.I 
TELEPHONE: MAYFAIR 8432 
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pistons & rings 
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THE BRITISH PISTON RING CO. LTD., COVENTRY, ENGLAND 
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“caLIPERS 


in high duty iron 
for disc brakes 


Darcast foundries are currently producing 
quantities of discs and calipers 

in high duty cast iron for use 

on disc brake assemblies. 

The excellent results obtained, 

coupled with the economies gained, 

have fully justified the use of 

Darcast high duty irons 

on these most important 

components. 











Ilustrations by courtesy of 
Messrs. Girling Limited and 
Lockheed Hydraulic Brake 
Co. Limited. 


DARTMOUTH AUTO CASTINGS LTD 


SMETHWICK 40 STAFFS 


SPECIALISTS IN HIGH DUTY IRON CASTINGS 
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ZF Servo Gear Shift Unit An air-pressure powered 
servo mechanism for attachment to commercial vehicle 
gearboxes 

Peerless G.T. Phase II Altered construction of plastics 
body and improvements to styling and accommodation 
American Gas Turbine A Ford power unit with 
intercooled, two-stage compression, and a dual 

combustion system 

The Dicrom Process Recent developments that have led to 
improvements in metal-diffusion techniques 

Corrosion of Cast Iron Effects of anti-freeze mixtures in 
road vehicle engine cooling systems 

B.M.W. 700 Coupé Compact four-seater with rear 
mounted twin-cylinder engine 

Fuel Improvement The purpose of additives in modern 
petrols for spark ignition engines C. G. TRESIDDER 

Pedal Pressure Gauge High-precision instrument 
designed for brake testing and development work 
Double-Deck Bus Roof Employment of translucent, 
reinforced plastics panels to improve the lighting on the 
upper deck 

Revolution Indicator Novel electronic device operated by 
the primary current of the ignition system 

New British Cars Summary of the noteworthy features of 
the B.M.C. ADO 15, MGA 1600 and Sunbeam Alpine 
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semi-automatic machine assembles guides in a range of five 
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production line 
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Which dog 


For centuries the dog has been 
man’s best friend - and over the 
centuries different breeds of dog 
have developed exactly the 
right characteristics for the job 
they have to do. 





In a much shorter space of 
time the many varieties of 
the four basic types of rolling 
bearings have been develope 
by S80SF to be exactly righ 
for the job they have to do. 
And because SfSF is the 
only British manufacturer 
making all four you can be 
sure of obtaining exactly the 


right ‘breed’ - every time! 





THE ONLY BRITISH MANUFACTURER 
OF ALL FOUR BASIC BEARING TYPES: 
—BALL, CYLINDRICAL ROLLER, 
TAPER ROLLER AND SPHERICAL ROLLER 


















? 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 
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DESIGN MATERIALS 


Atrnoucu automatic production methods are being 
introduced at an increasing rate in manufacture and 
processing, their application to component assembly is 
proceeding more slowly. The reason for this is not only 
the greater complexity of the movements involved in 
assembly, but also because it is difficult to design machinery 
that will replace the human faculty to allow for the many 
variables involved. For instance, machines that will auto- 
matically reject screws that are too long or which have 
damaged threads or screw-driver slots, tend to be so 
complex as to be impracticable. It becomes obvious, 
therefore, that as regards both the actual operations and the 
devices used to secure the components together, an entirely 
new approach must be made to assembly methods. 

Tooling, of course, is a key factor. For example, although 
a conventional screw-driver is well suited to manual 
assembly, where the operator can guide it into the slot of 
the screw and even employ skill to use it on a screw having 
a defect such as milling burr in its slot, an automatic 
assembly machine would probably operate more reliably 
with some form of recessed-head screw with a lead-in 
chamfer to centralize the assembly tool. The avoidance of 
machine down-time is another important requirement. 
Since components such as screws and other small parts 
have to be fed and accurately located automatically, it is 
necessary to prevent the entry of swarf and other foreign 
matter with these components into their guide channels. 
One way of doing this is to pass the small components over 
a vibrating screen before they enter these critical parts of 
the machine. Where components are supplied under 
gravity feed, the way in which they will fall into position 
is important, and in many instances location faces will have 
to be incorporated. 

Because of the need for using automatic feeds, the 
shapes and profiles of components are especially significant 
and, at the design stage, must be considered in relation to 
assembly. In fact, there will need to be even more 
co-operation than hitherto between the designer and the 
production engineer. Since modifications to the product 
are likely to be expensive, in terms of the cost of retooling 
automatic assembly machines, design stability is an 
essential requirement. 

Inspection of the components fed to the assembly 
machines will, in many instances, have to be more rigorous 
than that for manual assembly. It is not always realized 
that 100 per cent inspection by manual and visual methods 
is not consistently dependable: human minds tend 
occasionally to wander from the task in hand, particularly 
if it is a monotonous one. Automatic inspection is 
desirable, but foresight will have to be exercised to ensure 
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PRODUCTION METHODS WORKS EQUIPMENT 


Automatic Assembly 


that stoppages will be avoided. Decisions as to whether 
the installation of automatic inspection machines is justified 
should be based on an estimate of the cost of possible loss 
of output arising from down-time due to failure to prevent 
defective components from entering and jamming the 
assembly machines. 

In most instances, automatic control during each 
production operation is preferable to automatic inspection 
at a later stage. Where both automatic inspection and 
production control are ruled out on economic grounds, 
statistical quality-control methods might be applied. In 
this way the risk of defective work being passed to the 
machines can be assessed with reasonable accuracy, and 
the consequent down-time budgeted for in the organization 
and costing of production. 

Considerable ingenuity will need to be exercised in the 
design of automatic assembly machines so that the omission 
of components and failure to assemble correctly in other 
respects will be detected. It is, of course, common practice 
to employ devices such as probes to ensure that screws are 
tightened fully home, or to detect failure of the machine 
to imsert a screw or other component. Generally, the 
machine is stopped automatically in the event of such a 
failure. However, there are many circumstances in which 
stoppage of the flow of production could be avoided either 
by immediately ejecting the defective partly completed 
assembly from the machine, or by marking or attaching 
an ejector device to the component so that it will be either 
withdrawn manually or ejected at a later stage. Under 
certain conditions, later ejection and manual rectification 
at the end of the automatic assembly process is more 
economical than to interrupt the cycle at the point at 
which the failure has occurred. 

There certainly is scope for the employment of screws 
formed from a length of square or hexagonal rod, with a 
waisted section between each screw. For assembly of the 
components, the rod is fed through and rotated by a chuck, 
and the waisting is of such a dimension that it shears at a 
predetermined torque as the screw is driven completely 
home. 

Advances can also be secured on the designer’s drawing 
board. Many small components are not suitable for normal 
service adjustment or repair; others could be made more 
reliable if permanently assembled. This aspect merits 
careful investigation. Staking, riveting or welding methods 
of assembling pressed parts all lend themselves to 
automatic production with greater facility than the use of 
conventional screws and bolts. In fact, the economies to 
be effected by automatic assembly may well make it 
possible to extend the practice of service by replacement. 
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ZF SERVO GEAR 


Ccnseumacsat. vehicles on the Continent operate at 
fairly high speeds, and therefore many are equipped with 
gearboxes giving a relatively large number of ratios. In 
Great Britain, recent amendments to the regulations, as well 
as the completion of the new motor roads, is likely to bring 
the practice in this country into line with that on the Conti- 
nent. Another trend that has been apparent in recent years 
is the simplification of control, with a view to reducing 
driver fatigue; and in this connection, a great deal of attention 
has been devoted to gear shift systems. Some form of power 
assistance is especially desirable on rear engine buses, 
because of the length of the controls between the driver’s 
position and the gearbox. 

To meet the demand that has arisen as a result of these 
trends in Europe, Zahnradfabrik Friedrichshafen A.G., of 
Germany, have introduced an air-pressure powered servo 
unit that can be mounted on a conventional layshaft type 
gearbox. On vehicles with the engine at the front, this unit 
is normally interposed between the floor-mounted gear shift 
control lever and the striker rod assembly in the gearbox. 
It is housed in a three-piece casting of aluminium alloy: the 
front portion is bolted on to the gearbox cover, in place of 
the turret, and houses the control and striker levers; the 
central part forms the cylinder for the servo piston; and the 
rear portion houses the two valves that direct air pressure 
to one side or the other of the servo piston, according to 
the direction of motion required. The servo piston is mounted 
on a hollow, gear shift control rod, in which is carried the 
valve actuating rod. 

The striker lever at the lower end of the manually actuated 
gear shift control is forked and connected to the valve 
actuating rod, and the lever that actuates the selector rods 
in the gearbox is mounted on the gear shift control rod. 
These components are so arranged that under normal 
conditions the manually actuated control operates the 
valves, but should the air pressure fail, the gears can be 
shifted directly, after a small amount of lost motion has 
taken place. 


Striker assembly 

In detail, the striker assembly is arranged as follows. The 
valve actuating rod, the forward portion of which is about 
25 mm in diameter, has a hole drilled diametrically through 
it, to receive a ball-ended pin, the axis of which is vertical 
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Left: ZF servo mounted in place 
of the normal turret on a 
conventional layshaft type box 


An Air-Pressure Powered Servo 
Mechanism for Attachment to 


Commercial Vehicle Gearboxes 


SHIFT UNIT 


when the gear lever is in its central position. A flat is 
machined at each end of this hole. The ball-end of the pin 
is uppermost, and interposed between it and the adjacent 
flat, at the end of the hole in the valve actuating rod, is a 
fork that transmits the lateral movement of the manually 
operated control lever to the gear shift control rod and 
striker assembly. The lower end of the pin is threaded to 
receive a special nut, which is tightened up against the other 
flat. 

This nut performs three functions: one is to retain the 
pin and fork assembly on the valve actuating rod; the second 
is to prevent relative rotation between the striker lever and 
the gear shift control rod in the servo unit; and the third is 
to form, in conjunction with a spring-loaded ball, a central- 
izing device to return the valve actuating rod to its inoperative 
position after each gear shift has been completed. To 
enable the nut to perform this latter function, it has a groove 
machined transversely in its lower face. The spring-loaded 
ball, which is housed in an axial hole in the striker lever, 
registers in this groove. To prevent relative rotation be- 
tween the lever and the gear shift control rod, two flats 
diametrically opposite one another on the periphery of the 
nut register against the sides of a groove machined longi- 
tudinally in the bore of the boss of the striker lever. Axial 
location of the striker on the control rod is effected by two 
circlips in grooves round the rod, one in front and the other 
immediately behind the boss of the striker, as shown in 
the illustration on the opposite page. 

As has already been mentioned, the lower end of the 
manually actuated control rod is forked; the arms of the fork 
are arranged one in front and the other behind the ball-end 
of the pin, so that they can transmit only axial motion to 
the valve actuating rod. Lateral motion is transmitted 
through a spherical collar, above this fork, to the fork that 
is clamped between the valve actuating rod and the ball-end 
of the pin. This lateral motion is then transmitted through 
the rod, and the nut at the lower end of the pin, to the striker 
lever. The double-fork arrangement enables the motions to 
be transmitted positively in the fore-and-aft and lateral 
directions, while at the same time allowing for the necessary 
relative movement between the forks and the ball-end of 
the pin in the directions at right-angles to these operational 
motions. 

The nut at the bottom and the fork clamped under the 
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head of the ball-ended pin project through transverse slots 
machined diametrically opposite one another in the hollow, 
gear shift control rod. When the pin is in its central position, 
there is a clearance of about 3 mm between the ends of these 
two slots and the fork and nut. Thus, the motion of the 
valve actuating rod relative to the gear shift control rod is 
limited to 3 mm in each direction. 


Valve assembly 

Towards the rear of the valve actuating rod, there are two 
annular grooves with chamfered ends. Four balls, housed in 
holes in the gear shift control, register in these grooves. 
Two, spaced with their centres about 30 mm apart, are in 
holes drilled horizontally from one side of the rod, and each 
is adjacent to the forward chamfered end of one of the 
grooves; while the other two are spaced the same distance 
apart and are in holes drilled horizontally from the other 
side of the rod, but they are adjacent to the rear chamfered 
edges of the grooves. The arrangement is such that if the 
rod is moved to the rear, the two balls on the right-hand 
side ride up the chamfers at the forward edges of the 
grooves, while if it is moved forward, the two balls on the 
left-hand side ride up the chamfers at the rear edges. 

This motion of the balls to one side or the other is trans- 
mitted to one of two U-section steel pressings assembled, 
one from each side, over the valve actuating rod. The arms 
of one pressing are a close fit over the arms of the other, the 
inner pair being located against two horizontal flats machined 
diametrically opposite each other on the valve actuating 
rod. The function of these pressings is to retain the balls 
in the holes in the control rod and to transmit their motion 
to the DIN 9520K steel valve stems, which are carried in 
horizontally drilled holes, diametrically opposite each other 
in the sides of the valve housing. A coil spring is interposed 
between the housing and a flange around the inner end of 
each valve stem; its function is to return the stem, together 


with the U-section pressing and balls, when the valve 
actuating rod is cenralized again. 

The two valves are identical. Each of the valve stems is 
drilled axially and a BASF Durethan plastics ferrule, also 
with an axial hole through it, is inserted in the inner end of 
each. This ferrule, therefore, is interposed between the stem 
and the U-section plate; it is inexpensive to replace if it 
wears. The hole through the stem and ferrule is, in fact, 
the exhaust port, through which air from the low pressure 
side of the piston is exhausted into the central chamber 
and thence through an outlet to atmosphere. A filter is 
fitted to this outlet to prevent dust from entering the valve 
unit and the air pressure servo. Since, when the exhaust 
port is closed, the valve stem is subject to the air pressure 
of the servo system, there is a rubber sealing ring in an 
annular groove round its periphery, to prevent leakage of 
air between the stem and its housing. 

There are two seats on each Simrit-faced, brass valve 
head, which is entirely separate from the stem—Simrit is 
a synthetic rubber. The innermost seat, which is smaller 
in diameter than the other, closes the exhaust port when 
the valve stem is pushed outwards agaist it by the ball 
mechanism. When the control is centralized, the valve 
stem, moving inwards again under the influence of its 
return spring, comes away from the seat on the inner end of 
the valve head and thus opens the exhaust port. Then the 
head moves further inwards, under the influence of a coil 
spring interposed between it and the screwed plug that 
closes the outer end of the chamber in which it is housed, 
until the larger diameter seat closes the high pressure port. 
Incidentally, this port, which is a small pressed steel insert, 
has a throat shaped so as to facilitate the flow of air through 
it. A rubber sealing washer is interposed between a flange 
round the port and a shoulder in its housing. The air 
pressure supply union, which incorporates a small filter, 
is screwed into the rear end of the casting, and communicates 


Noteworthy features of the ZF, air operated gear shift servo unit are its simplicity, compactness and the readiness with which it can be adapted to 


existing gearboxes. 


Since the loading on the principal moving components is mainly axial, it is unlikely that wear will take place and affect its 


efficiency of operation. The valves are actuated by two pairs of balls, each pair being diametrically opposite the other, in grooves round the rod 
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with one of the valve chambers. Two ducts are drilled one 
from each valve chamber into a transfer duct drilled trans- 
versely through the top of the valve casing; both ends of this 
hole are closed by screwed in plugs. 


Servo cylinder, piston and control rod assembly 

The arrangement of the servo cylinder can be seen 
clearly from the accompanying illustration. This com- 
ponent is a simple light alloy casting in which are drilled 
the air ducts from the valve housing. One duct communi- 
cates with the forward end of the cylinder and the other 
with the rear end. At the rear, the casting is spigoted into 
the valve housing, but the front end of the cylinder is open, 
to receive the spigot on the housing for the striker mechanism. 

Round the control rod there are three seals. Two are to 
prevent the escape of air from the servo cylinder along the 
gear shift control rod: one of these is in the spigot*at the rear 
end of the cylinder and the other is in the spigot at the rear 
end of the housing for the striker mechanism. Both air 
seals are retained by means of circlips in grooves in their 
housings. The third is an oil seal, assembled from the front 
into a housing immediately forward of that for the foremost 
of the two air seals. Its function is to prevent lubricant from 
the gearbox from passing into the pneumatic system, where 
it might adversely affect the air seals and other rubber 
components in it. 

A simple disc with a hole in its centre forms the servo 
piston. A small annular groove in the bore houses an O-ring, 
and a deep but narrow section ring, of Simrit, is carried in 
a deep groove round the periphery. The form and material 
of the peripheral ring have, of course, been specially selected 
to give an effective seal while at the same time minimizing 
friction. This piston and seal assembly is retained by two 
circlips, one in front and one behind it, in grooves round the 
control rod. 

The rear of the control rod is carried in a cast aluminium 
cover spigoted into the end face of the valve housing. To 
prevent dust from entering the valve housing, two O-rings 
in an annular groove in a boss on the end cover, bear against 
the periphery of the control rod. A pressed steel cap is 
sprung over the boss. The forward end of the control rod 
extends through a boss on the front wall of the housing for 
the striker mechanism. A lip type oil seal, assembled from 
the front into this boss, prevents the escape of oil from the 
gearbox along the forward end of the control shaft. A pressed 
steel cap is sprung over the boss that houses this seal. 

As has already been mentioned, the valve actuating rod is 
carried in the hollow, gear shift control rod. There are three 
O-rings in grooves round the valve actuating rod. Two of 








these are arranged one at each end of the portion that carries 
the striker mechanism. Their function is to prevent leakage 
of oil from the gearbox, either rearwards and into the valve 
chamber or forwards and out of the unit altogether. The 
third seal is at the extreme rear end of the rod, where it 
prevents the entry of foreign matter. 

From the foregoing description it can be seen that the 
principle of operation is as follows. When the manual 
control lever is actuated, it causes the valve control rod to 
move axially 3 mm, until the clearance is taken up between 
the ball-ended pin and nut assembly and the slot through 
which it projects in the control rod. This movement causes 
the two balls on one side or the other to ride up the chamfers 
at the ends of their grooves, thus moving the appropriate 
valve stem outwards. The initial movement of this valve 
stem closes the exhaust port, and subsequent movement 
lifts the valve head off the seat in the pressure port. Air 
under pressure then flows through this port and into the 
duct leading to one end of the servo cylinder. This forces 
the piston towards the other end, driving the air from 
that end through the other duct and the open exhaust port 
in the second valve stem, into the central chamber and 
through the outlet to atmosphere. 

When the manual control is released, the valve actuating 
rod is centralized by the spring-loaded ball housed in the 
striker lever. This allows the two balls at the other end of 
the rod to retract into their grooves, under the influence of 
the valve return spring. The initial movement of the valve 
stem allows the valve head to return and close the pressure 
port; then the exhaust port is uncovered so that the two 
ends of the cylinder are connected to atmosphere and the 
pressures on each side of the servo piston are thus equalized. 

In the event of failure of the air pressure, the light load 
applied to the manual control lever to actuate the valves will 
not, of course, effect the gear shift. However, the driver’s 
instinctive reaction will be to apply more pressure, and thus 
to effect the gear shift manually, the additional effort being 
transmitted from the lower end of the control lever, through 
the ball-ended pin and fork to the gear shift control rod 
and striker. 

The principal merits of the whole servo assembly are its 
simplicity, compactness and the readiness with which it can 
be adapted to existing gearboxes. There are few com- 
ponents likely to be subject to wear, and since the loading is 
axial, except at the extreme ends of the control rods, the 
radial thrusts on the moving components are very light. 
The radial loads at the ends are the reactions due to the 
couples applied by the lower end of the manual control 
lever and by the striker when it actuates the selector rods. 


The ZF gear shift servo adapted for 
remote control; this version is suitable, for 
example, for rear engine vehicles 
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Peerless G.7T. Phase If 





Altered Construction of Plastics Body and Improvements to Styling and Accommodation 


‘Tae method of constructing the body of the Peerless 
G.T. Phase I sports saloon, in glass reinforced polyester 
resin, was described in detail in the January 1959 issue of 
Automobile Engineer. Probably the outstanding feature of 
the recently introduced Phase II model of this attractive car 
is the complete revision of the body building technique. 
The development of the new body has been carried out by 
the Wincanton Transport and Engineering Co. Ltd., and 
this firm will also be responsible for its production. Apart 
from the difference in production methods, changes have 
been made to enhance the appearance, practicality and 
passenger comfort of the body. No modification has been 
found necessary to the chassis frame and suspension. Like 
the Phase I model, the new model is powered by the Triumph 
TR3 engine of 1,991 cm* swept volume, and it embodies a 
number of Triumph chassis components. 

For the earlier bodies, a large number of individual 
mouldings was employed, with the object of simplifying the 
laying-up. The body shell was laid up in five separate 





SPECIFICATION 


ENGINE: Triumph TR3. Four cylinders. Bore and stroke, 83 mm 
and 92mm. Swept volume, 1,991 cm*. Compression ratio, 
8-5: 1. Overhead valves, operated by push rods and rockers. 
Two S.U. semi-downdraught carburettors. Maximum b.h.p., 
100 at 5,000 r.p.m. Maximum torque, 117-5 |b-ft at 3,000 r.p.m. 


TRANSMISSION: Borg and Beck 9in diameter clutch with 
hydraulic actuation. Four-speed gearbox, with synchromesh on 
top, third and second. Ratios: top, 1:1; third, 1-325: 1; 
second, 2:0: 1; first, 3-38: 1; reverse, 4-35: 1. Laycock-de 
Normanville overdrive as optional extra, giving 0-82 : 1 step-up 
on second, third and top gears. Layrub one-piece open propeller 
shaft, driving Salisbury hypoid-bevel final-drive unit, 3-7 : 1 
reduction. Hardy Spicer half-shafts, embodying universal joints 
and sliding couplings. Road speed per 1,000 r.p.m. in normal 
top gear, 20 m.p.h. 


SUSPENSION: De Dion rear suspension, with transverse tube 
mounted on semi-elliptic springs ; Armstrong lever type dampers. 
Front suspension by double transverse wishbones and coil springs 
embracing co-axial Armstrong telescopic dampers. 


STEERING: Cam Gears cam-and-peg, with three-piece track 
rod and slave lever. Ratio, 12: 1; 24 turns from lock to lock. 
Turning circle, 34 ft. 


BRAKES: Girling hydraulic. Front, 11 in diameter disc type; 
rear, 10 in diameter drum type, with 2} in lining width, and 
leading and trailing shoes. Fly-off handbrake lever operates 
on rear drums through mechanical linkage. 


WHEELS: Stee! disc type, 15 in diameter; centre-lock wire 
wheels optional. 5-50-15 in Avon Turbo-Speed tyres. 


CHASSIS FRAME: Space type frame built of rectangular section 
stee! tubing, with welded joints. 


BODY: Moulded in glass reinforced polyester resin, bolted to 
frame. 


DIMENSIONS: Wheelbase, 7ft 104in. Track, 4ft Jin. 
Ground clearance, 64 in. Overall length, 13 ft 84 in; overall 
width, 5 ft 1 in; overall height, 4 ft 2 in. Dry weight, 174 cwt. 


EQUIPMENT: 12-volt electrical equipment, with belt-driven 
generator. Lucas long-range headlamps. Self-cancelling flashing 
direction indicators. Twin wind-tone horns. Twin self-parking 
windscreen wipers. Heating and demisting equipment standard. 
Instruments include matching speedometer and tachometer, aiso 
ammeter and oil pressure, water temperature and fuel gauges. 
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The modified headlamp mounting of the Phase II car has improved the 
appearance. Production models have over-riders on the front bumpers 


moulds, and the mouldings were joined together while still 
in the moulds, by laminations of resin and glass mat. Under 
the revised technique, the shell is laid up as a single moulding, 
a multi-piece mould being used for ease of separation. The 
floor, instead of comprising a number of mouldings separately 
attached to the chassis, before the body is mounted, is now a 
single moulding and is bonded to the shell before this is 
removed from its mould. Also, the boot interior, facia and 
wheel arches are similarly bonded in, thereby avoiding any 
possibility of distortion of the shell. Since the mould is 
mounted on trunnions, it can be rotated so that all the 
laying-up can be done substantially in the horizontal plane, 
thereby minimizing resin flow. The trunnions incorporate 
jacks for setting the work at the most convenient height for 
the operator. 

As a result of the changes, the body comes from the mould 
as a complete unit, ready, after the usual hardening period, 
to be mounted on the chassis. The reduction in man-hours 
necessary for the completion of a body has lowered the 
production costs, as has the saving in material that has been 
effected. The only mouldings now produced as separate 
units are the doors, bonnet, boot lid, bumpers and gearbox 
cover, all of which are relatively simple components. 

Production of the various units is carried out at the 
Wincanton Transport and Engineering Co. factories in 
Hampshire and Somerset, from which they are transported 
in batches to the Woking, Surrey, branch of the company. 
The completed chassis are delivered to Woking by road 
from the Peerless factory at Slough. On arrival at Woking, 
each shell is mounted on a stand equipped with castors so 
that it can be readily moved for the assembly work and 






Additional protection is 
given at the rear by the 
upturned ends of the 
quarter bumpers. The 
hinges of the boot lid are 
spring loaded 
















The floor now forms an 
integral part of the body 
structure. A further 
change in the design is 
the use of a narrower 
propeller shaft tunnel 


external painting. After painting, the body is transferred to 
the vehicle chassis, prior to the fitting of the seats and 
instruments, and the application of the interior trim. 

It will be recalled that the body of the Phase I car was 
pop-riveted and bonded to the frame. However, the modified 
construction and the integral floor have resulted in a much 
stiffer unit, which no longer needs the same degree of 
support. It has therefore become practicable to make the 
body removable, instead of integral, thereby facilitating 
repair in the event of serious damage. The Phase II body 
is bolted down on the rear and scuttle cross members of the 
frame; it sits on sponge rubber on the frame side members, 
which hold it securely against lateral movement. 

The most noticeable external change to the bodywork is 
in the positioning of the headlamps. On the Phase I Peerless 
car, the front wings were swept forward to receive the lamps, 


which actually projected slightly ahead of the bumper; also 
the mounting was of the cowled type. The headlamps of 
the Phase II version have normal, uncowled bezels and are 
partially recessed into the front of the wings. Apart from 
rendering the lamps less vulnerable, this change has resulted 


in a cleaner, less aggressive frontal appearance. The 
reinforced plastics bumpers have been increased in size, and 
those at the front now have bolted-on over-riders and are 
mounted directly to the chassis, instead of to the body. 
There are also over-riders on the rear bumpers, but they are 
formed by upward extensions at the inboard ends. 

Another modification to the exterior concerns the frontally 
hinged bonnet. On that of the earlier model were two small 
humps of streamlined shape; the right-hand one of these 
provided clearance over the front carburettor, and the other 
was a dummy, to give a balanced appearance. This dummy 
has now been eliminated, and the size of the other fairing 
has been increased, to form a cold air intake. 

There are several other less noticeable improvements. 


The bonnet lid hinges are concealed, and the lid has a snap 
fastener, released from inside the car, in place of a budget 
lock. A push-button snap fastening is now employed for 
the boot lid, the hinges of which are spring loaded, so the 
lid is self-opening when the catch is released. To eliminate 
any tendency to dropping or twisting, the construction of 
the doors has been made more rigid, and the hinges are no 
longer of fabricated steel construction but are bronze castings. 

To stiffen each door above the waistline, a slim vertical 
pillar has been embodied near the leading edge; the triangular 
glass panels ahead of these pillars are fixed. In consequence 
of this change, the winding portions of the door lights are 
now of rectangular shape. As before, the quarter lights are 
hinged to form ventilating panels. 

The tread plates on the door sills now have a fluted finish 
instead of the previous checkerboard pattern, and the area of 
carpet on the floor has been increased to improve the 
appearance of the interior. A reduction in the width of the 
transmission tunnel has enabled the front seats to be 
widened and has resulted in a small increase in foot room. 
The seating comfort is further enhanced by the greater 
depth of the upholstery of the cushions. By slightly raising 
the body relative to the chassis, } in more headroom has 
been obtained for all the occupants. The central armrest 
has been virtually eliminated, with a consequent increase 
in seating width. All upholstery and trim is now in black, 
with white piping, whereas previously it was grey. The 


In the new body, the 
interior of the boot is 
bonded in during the 
moulding of the shell. 
The spare wheel is housed 
in a dish in the boot floor 


sound-proofing and insulation of the body have been im- 
proved by the reduction in the number of mouldings, and 
hence of possible gaps, as well as by the extensive use of 
polyurethane foam sheeting. This material is applied under 
the carpets, on the bulkhead and between the head lining 
and the roof panel. 

A chassis layout of considerable interest is employed. 
Built from rectangular section steel tubing, with electrically 
welded joints, the straightforward space type frame combines 
good torsional and beam stiffness with relatively low weight. 
Fabrication presents no difficulties, because of the use of 
straight tubes throughout and the setting of nearly all mem- 
bers in planes mutually at right angles to one another, that is, 


A simple space-frame, built of 
rectangular section tubing, is 
employed, and the de Dion type 
rear suspension is unusual in 
its use of semi-elliptic springs 
to locate the axle cross tube 
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On its arrival at the Woking factory, each 
body is mounted on a stand, in the form 
of a slave chassis. The stands are fitted 
with castors to provide mobility during 
the processes of assembly and painting 





fore-and-aft or lateral. The front suspension, of the trans- 
verse double wishbone type, incorporates a number of 
Triumph TR3 components and embodies Armstrong 
telescopic dampers mounted co-axially within the coil 
springs. For the steering gear, a cam-and-peg gearbox and 
a three-piece track rod are employed; both the drop arm and 
the slave lever trail slightly, since the gearbox is mounted 
well forward to give a considerable rake to the steering 
column. A means of adjustment of the column length is 
provided and the steering wheel has a wood-faced rim. 

At the rear, the suspension layout is less orthodox than 
that at the front. It follows the de Dion principle but 
differs from most others in that, as with a normal live axle, 
semi-elliptic springs locate the transverse tube, as well as 
provide the necessary resilience. The length and mounting 
arrangement of the springs are the same as on the TR3, but 
their rate is higher. This ingenious design would appear to 
combine the advantages of the normal de Dion scheme with 
reduced complexity, particularly as a result of the obviation 
of the customary sliding pivot, Watts linkage or Panhard rod. 
The opinion has been expressed that the layout falls short 
of others, in that the torsional stiffness of the springs restrains 
lateral tilting of the tube. However, the manufacturers point 
out that this alleged disadvantage is inherent in the con- 
ventional live axle arrangement, and is accepted there with- 
out question. Certainly it has no adverse effects on the 
handling of the Peerless, which is of a high order. 

It is worthy of comment that a chassis-mounted final-drive 
unit was adopted not merely because of the technical 
advantage of reduced unsprung weight: with a live axle it 











would not have been possible to obtain the desired accom- 
modation for the occupants of the rear seat. The final- 
drive unit is attached to the frame by means of rubber 
mountings. To absorb any relative movement between the 
engine and the final drive, without the need for a splined 
coupling, a Layrub flexible universal joint is fitted at the 
rear of the propellor shaft. 

Another unusual feature of the car is the mounting of the 
petrol tanks. There are two of these, each of 7 gal capacity, 
and they are installed below the door sills, between the frame 
side members and the body sides. The filler necks are brought 
up just ahead of the rear wheel arches to large filler caps on 
the body sides, just below the quarter lights. From each 
tank there is a separate feed to the two S.U. electric fuel 
pumps, and selection of the tank in use is effected by means 
of a control on the facia. The large tank capacity should 
give a cruising range in the region of 400 miles, and the 
mounting minimizes variations in handling characteristics 
with fuel load. 

A Girling combined drum and disc braking system is 
installed. The discs of the front brakes are 11 in diameter, 
and at the rear 10 in diameter drums are fitted; the lining 
width is 2} in. Because of the relatively low weight of the 
vehicle, servo assistance has been found unnecessary. The 
hand brake lever is of the fly-off type. Avon Turbo-Speed 
5-50-15 in tyres are standard equipment, fitted to ventilated 
steel disc wheels; centre-lock wire wheels are available, 
however, as an optional extra. Another extra is a Laycock-de 
Normanville overdrive, providing a 0-82:1 step-up and 
effective on second, third and top gears. 





Control of Dust 


IT IS frequently necessary in industrial processes to exclude 
dust from a working area. Anti-Dust Services Ltd., of 
Dudley, Worcs., have recently introduced a dust barrier 
screen that is simple, cheap and versatile. It consists of an 
open-weave material impregnated with a non-drying ad- 
hesive, which arrests the dust without markedly affecting 
lighting or ventilation. The screen material may be stretched 
across windows or ventilating ducts, or it can be attached to 
a light framework to enclose a working area. Settling dust 
can be trapped by floor coverings of this material, which can 
also be embodied in door mats at entrances to protected areas. 

Where dust is a hazard, it is usually desirable to be able to 
assess the degree of contamination of the air. For this 


purpose, W. Watson and Sons Ltd., Barnet, Herts., have 
adapted for general industrial application a sampling instru- 
In essence, 


ment originally designed for use in coal mines. 
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it comprises a small pump and a simple microscope. The 
pump causes a 5cm* sample of the air to impinge on a 
plate coated with an adhesive; the deposit on the plate is 


then inspected under the microscope. Since the plate is 
rotatable and divided into sectors, several samples can be 
examined in succession. The microscope can be equipped 
with graticules, to facilitate counting of the dust particles. 


S.M.M. & T. Standards 


AMENDMENTS and additions to Standards for the 
British Automobile Industry have recently been issued. 
They include standards in respect of non-metallic materials, 
electrical equipment, lighting and signalling, trailers, and 
engine and chassis. Full details can be obtained from The 
Society of Motor Manufacturers and Traders Ltd., whose 
address is Forbes House, Halkin Street, London, S.W.1. 
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American Gas Turbine 


A Ford Power Unit with Intercooled, Two-Stage Compression, and a Dual Combustion System 


I T is, of course, well known that one of the main obstacles 
to the employment of gas turbines for road vehicles is their 
high fuel consumption, particularly in part-load operating 
conditions. The Ford Motor Company, of the United 
States of America, has announced that it is developing an 
experimental unit in which this disadvantage will be largely 
overcome. However, it would appear that the desired results 
will be achieved at the expense of an increase in complexity 
of the power unit relative to earlier designs. Ford executives 
have stated that the engine is designed to give a brake 
specific fuel consumption of 0-56 1b/b.h.p-hr at full power 
output, 0-48 Ib/b.h.p-hr at half power, and 0-58 lb/b.h.p-hr 
at quarter power. The new unit is known as the 704 model, 


and it has been under development for more than 24 years. 

A novel feature of the new turbine is that two-stage 
compression, with intercooling, is employed. Both com- 
pressors operate at a 4:1 ratio. The primary, or low-speed 
compressor, runs at 46,500 r.p.m., and the secondary, or 
high-speed compressor, runs at 91,000 r.p.m. Two-stage 
compression increases the efficiency of the unit, and enables 
a relatively high power output to be obtained for a given 
size of engine. 

Another interesting feature is the employment of two 
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burners, one delivering through the turbine that drives the 
high-speed compressor, and the other interposed between 
the high- and low-speed compressors. Thus, the second 
burner makes good the energy used in driving the high-speed 
compressor. This enables the main drive turbine, which 
also operates the low-speed compressor, to be operated at 
maximum efficiency. The output from both burners is at 
a temperature of 1,700 deg F. A wide variety of fuels can 
be used: it includes unleaded gasolene, kerosene, JP4 fuel 
for aircraft jet engines, and light diesel fuel. 

It is stated that the weight of the Ford 704 unit, complete 
with all accessories, is 650lb. Ford engineers claim that a 
diesel engine of comparable horse power weighs about 


The illustration on the left shows 

the Ford gas turbine sectioned to 

disclose the arrangement of all 
the principal components 


Below is a diagrammatic illus- 
tration showing the path of the 
gas flow through the turbine 
engine. The temperatures of the 
gas at the different stages are 
noted on the appropriate parts of 
the flow path; they are based on 
the assumption that the inlet 
air temperature is 100-deg F 


A low-speed compressor ; B intercooler; 
C high-speed compressor; DOD heat 
exchanger; € primary combustion 
chamber; F radial in-flow turbine; 
G secondary combustion chamber; 
Hi oxial flow turbine 
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2,700 lb. The new gas turbine is approximately 38 in long, 
29in wide and 28in high, and would fit easily into the 
engine compartment of a 1959 Ford car. 

The principle of operation of the unit is as follows. From 
the intake, the air is drawn into the primary, or low-speed, 
compressor. Thence it passes through an intercooler to the 
secondary, or high-speed, compressor. After compression, 
heating is begun: the first stage is effected by an exhaust 
heat exchanger, from which the air passes to the primary 
combustion chamber and thence through the turbine that 
drives the high-speed compressor. The exhaust from this 
turbine passes to the second combustion chamber, from 
which it is delivered to the main turbine driving the low- 
speed compressor and the output shaft. 

Under full power operating conditions, the air flow is 
2-7 lb/sec. Assuming that the air at the intake is 100 deg F, 
it is increased to 450 deg F by the first stage of compression, 
and reduced to 220 deg F by the intercooler. The second 
compressor raises the temperature again to 625 deg F, and 
the exhaust gas heat exchanger brings it up to 1,000 deg F. 
Additional heat added by the first burner raises the 
temperature to 1,700deg F. A reduction to 1,350 deg F is 
effected through the first turbine, and this is made up to 
1,700 deg F again by the second burner. The exhaust from 
the main turbine passes through the heat exchanger and is 
discharged to atmosphere at about 740 deg F, which is much 
the same as that of a conventional reciprocating, spark 
ignition engine. 

The Ford 704 gas turbine is suitable for any application 
in which a power output of about 300 b.h.p. and good fuel 
economy over a wide operating range are required. Among 
the applications for which it might be suitable are cars, 
commercial vehicles, tanks, heavy duty tractors, bulldozers, 


This gas turbine power unit could be installed in a 1959 Ford car 


off the road vehicles of all types, as well as for auxiliary or 
stand-by power generating sets, starters for jet aircraft, earth 
movers, and even small locomotives, Exhaustive component 
testing has been carried out during development, and the 
next step is the testing of the engine as a complete unit. 
The manufacturers expect to have test vehicles equipped 
with new engines before the end of this year. 


Commercial Vehicle Tyres 


An Assessment of the Performance to be Expected on New Motorways 
, : I , 


W nen it became known that the new motorways were 
to be free from speed limitation, speculation arose as to the 
ability of the commercial vehicle and its components to take 
advantage of this new freedom: one component on which 
interest was centred was tyres. Fortunately, tyre manu- 
facturers have in their possession an accumulation of know- 
ledge based on indoor and outdoor testing and on the use of 
tyres on the fast roads of Europe and the U.S.A. Tyres can, 
therefore, be made to suit any reasonable condition, and the 
problem is not one of knowing how to meet any given 
circumstance, but of knowing what the conditions are likely 
to be. In fact, the tyre manufacturers are planning confidently 
to meet the requirements in respect of the maximum speed 
of which any vehicle that uses these roads is capable. 

The critical factor that has to be guarded against, in the 
use of tyres at high speed, is deterioration at high tempera- 
tures, which may increase the destructive effect of high 
running speed in the ratio of the square or even the cube of 
the speed. Heat may be built up in three ways: braking, 
friction between tread and road, and internal heat generated 
by continual flexing of the carcass. 

Braking is not likely to be a factor in long runs on the 
motorways. Friction with the road surface is not so important 
as might be expected, although some reduction in mileage is 
inevitable with higher speed. The throwing of tyre treads, 
which is often assumed to be due to centrifugal force, is more 
often one of the results of heat build-up inside the tyre as 
each portion flexes every revolution when it comes in contact 
with the ground. This heat build-up will obviously increase: 
(a) As the tyre deflection becomes greater, for example, by 
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overload of the vehicle or under-inflation of the tyres. 
(b) As the number of revolutions becomes higher 

(c) With the thickness of the tyre. 

Hence for fast-speed conditions, large section tyres operating 
within their load capacity and correctly inflated are to be 
preferred to the equivalent smaller tyres of higher ply ratings. 

There is no need to be concerned about an occasional 
short run at high speed for, say, twenty miles: it is long runs 
at sustained high speeds that can cause serious heat build-up. 
This latter type of operation either reduces the strength of 
the carcass or destroys the adhesion between it and the 
surrounding rubber. Damage may not be apparent im- 
mediately, but may lead to the tyres blowing out some time 
later, even when the vehicle is either stationary or moving 
at slow speed. It cannot be over-emphasized that tyres in 
poor condition or badly worn are unsuitable for high-speed 
work. 

From the foregoing considerations it is recommended 
that no change is necessary in the construction or conditions 
of service for tyres for commercial vehicles. Moreover, in 
the case of public service vehicles, tyres with extra heavy 
tread construction, almost the exclusive province of Great 
Britain, would be undesirable for the continuous high speeds 
of operation on the new motorways. Tyres offered by the 
manufacturers for this fast service will either be identical 
with, or similar to conventional tyres: thus there may be no 
distinction between tyres for commercial vehicles and public 
service vehicles. Fast speeds focus attention upon two 
other requirements, namely the suitability and condition of 
wheels, and freedom from excessive out-of-balance. 





The Dicrom Process 
Recent Developments That Have Led to Improvements in Metal- Diffusion Techniques 


Darrusion of small amounts of one metal into, and 
evenly over, the surfaces of others, and thus altering the 
physical and chemical behaviours of the surfaces of the 
parent metals, has been known for many years. One of the 
most widely used applications of this principle is known as 
chromizing: that is, the diffusion of chromium into the 
surface of the parent metal, which is usually mild steel or 
cast iron. Various methods of chromizing have been in 
commercial operation since 1941, but up to 1958 only two 
methods have been operated to any appreciable extent in 
the United Kingdom. 

All metal-diffusion processes are thermal and consist 
basically of the removal of atoms of metal from the surface 
of the article treated, and their replacement by atoms of the 
diffusing metal. The atomic interchange is controlled by 
catalysts and other media, as well as by temperature and 
time regulation. With chromium diffusion into mild steel or 
cast iron, where the atomic masses are similar, no measurable 
alterations are effected in the dimensions of the article 
treated, except those that would be brought about by normal 
grain-growth under heat treatment. If the article to be 
chromized is suitably heat-treated before machining, the 
final dimensions remain virtually unaffected. 

Metal-diffusion processes are utilized to impart protection 
against the effects of heat, corrosion or wear, to a degree that 
was previously attained only by the use of expensive steel 
alloys. When the desired surface qualities are provided by 
metal-diffusion treatment, the parent metal can be selected 
on the basis of common considerations such as cheapness 
and machinability. Metal-diffusion techniques already 
developed are not confined to the field of chromizing, 
although, for the majority of commercial applications so far 
encountered, surface diffusions of chromium, or of chromium 
and aluminium, have proved satisfactory. However, experi- 
ments have shown that diffusion techniques employing 
other metals, such as niobium, tantalum, molybdenum, 
vanadium and beryllium, are equally practicable, but these 
extended applications have not yet been carried out on any 
significant scale. 

In 1958, the patented Dicrom process of metal diffusion 
was first brought into commercial operation by Metal 
Diffusions Ltd., of 292, Worton Road, Isleworth, Middlesex, 
after many months of research, development and trial. 
This new process represents a considerable advance on 
earlier metal-diffusion techniques, and has overcome various 
defects and disadvantages previously experienced. 

The Dicrom process is carried out, at temperatures 
between 900 and 1,000 deg C, in a sealed container. Both 
the actual temperature and the period of treatment at that 
temperature are dependent upon the chemical composition 
of the article to be chromized and the depth of diffusion and 
concentration of chromium required. Although, in the use 
of a sealed box with its own vapour pressure system, the 
process is similar to early diffusion methods, it differs from 
them in respect of the choice of halide and the concentration 
employed in conjunction with other chemicals. As a result, 
the vapour pressure within the system is so radically altered 
that not only can a greater depth of diffusion be achieved, 
but also the concentration of chromium can be controlled. 

It is by the radical changes in the chemicals involved in 
the diffusion process that the exceptionally high concentration 
of chromium is obtained at the surface. Moreover, by 
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modification of the basic technique, it is possible almost 
entirely to replace, by chromium, steels and irons of a 
particular chemical composition and thickness: in this way, 
chromium sheet of high purity can be produced. All the 
techniques and processes used are covered by provisional 
patent applications. 


Effects of Dicrom treatment 

It is possible with the Dicrom chromizing process to 
produce a depth of diffusion of between 1 and 15 thousandths 
of an inch, depending on the metallic analysis of the article 
treated. The function the article is to perform determines 
the depth of diffusion that can be economically justified. 
The principal advantage of the Dicrom process is the high 
purity of chromium provided at the surface. This is always 
above 60 per cent, whereas earlier chromizing processes 
could rarely produce a surface purity of over 50 per cent; 
in fact, it has usually been claimed hitherto that chromizing 
will provide surface-purity values up to 40 per cent, or up 
to 45 per cent. By comparison, surface-purity values up to 
96 per cent can be obtained with the Dicrom process. 
However, for most commercial applications, a depth of 
diffusion of from 3 to 5 thousandths of an inch, with a surface 
concentration of chromium between 60 per cent and 75 per 
cent, has given satisfactory results. 

The superior surface properties obtainable with the 
Dicrom process ensure that, in cases where special resistance 
to oxidation is required, at temperatures up to 1,180 deg C, 
mild steel can be treated to afford the same resistance to 
corrosion as that afforded by a 40 per cent Ni/22 per cent 
Cr alloy steel, and usually at between one-third and one-half 
of the cost. By the employment of combined chromium- 
aluminium diffusion, effective resistance to corrosion at 
temperatures up to 1,305 deg C is achieved. 

When sulphur-bearing gases are present, adequate 
resistance to corrosion may be obtained by Dicrom 
chromizing, followed by superficial high-temperature oxi- 
dation of the surface to chromic oxide. However, in cases 
where dew-point conditions are also liable to occur, such as 
in boiler flues, where acid corrosion of economizers, grit 
arrestors, fly-ash precipitators and similar plant, is a serious 
problem, a superior degree of protection is obtained by 
alloying another metal with the chromium. 

Where cyclic temperature conditions are encountered, in 
the presence of sulphur gases and water vapour, nickel- 
chromium alloy steels are subject to sub-surface reactions, 
owing to the presence of nickel, whereas chromium, either 
alone or alloyed with molybdenum, vanadium or aluminium, 
affords greatly improved performance characteristics under 
these rigorous conditions. For such purposes, therefore, a 
relatively inexpensive steel which has beexi treated to provide 
a high value of chromium concentration at the surface can 
prove to be superior to nickel-chromium alloy steels. 


Commercial uses 

Hitherto, chromizing has been mainly employed as a 
means of increasing the life of grill-frets for gas stoves and of 
burner parts for paraffin type domestic heaters. However, 
over a wide temperature range, the higher percentage of 
surface chromium provided by the Dicrom process permits 
fuller use to be made of the physical properties of the 
chromium, namely its extreme hardness, resistance to 
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abrasion, virtual immunity against oxidation or attack by 
many chemicals, including sulphuric and nitric acids, and 
its low coefficient of friction. Furthermore, the chromized 
surface produced in this way can be electro-polished to 
produce a finish comparable with chromium plating, while 
retaining the advantages of resistance to heat and of in- 
separability from the parent metal. The overall cost is also 
competitive. 


Chromium sheet 

In the course of developing the Dicrom chromizing 
process, the Technical Works Director of Metal Diffusions 
Ltd., Mr. Eric G. Weatherley, A.R.I.C., realized that the 


superior results associated with this new technique afforded 
an opportunity to produce thin chromium sheet. As an 
outcome of his research work, it is now possible to produce 
this hitherto unobtainable material with a purity as high as 
96 per cent. This important development is akin to the 
lost-wax technique which is employed in the manufacture of 
jet-engine blades: the sheet-steel pattern, like the wax, 
virtually disappears—being replaced in this case by chromium 
sheet of similar dimensions and finish. The commercial and 
scientific uses of chromium sheet, which is surprisingly 
ductile, are in course of assessment; it is already under 
consideration as a lining material for vessels for chemicals 
and for applications such as fuel chambers in space rockets. 


Corrosion of Cast lron 


Effects of Anti- Freeze Mixtures in Road Vehicle Engine Cooling Systems 


For the last two years, the British Cast Iron Research 
Association has been engaged on a study of the factors 
influencing the development of excessive rates of corrosion 
in the coolant passages of the engines of certain road vehicles 
using anti-freeze solutions produced in accordance with 
Specification DTD 779, glycol inhibited with triethanolamine 
phosphate and sodium mercaptobenzothiazole.* 

The evidence available from engine manufacturers’ 
records indicates that the vehicles most liable to severe 
corrosion are heavy duty diesel engined trucks built during 
the winter months and filled with the coolant at the factory. 
Corrosion difficulties usually arise within the first two or 
three months of service, and there is some evidence to sug- 
gest that the corrosion is associated with the development of 
leaks in the cylinder-head gasket. 

Analysis of samples of coolant taken from vehicles that 
have been operating under typical service conditions have 
indicated that the contents of the inhibitors in the coolant 
decrease with time, the phosphate and mercaptobenzothiazole 
being lost at the highest rates. Comparison of the decrease 
in phosphoric acid and triethanolamine contents and the 
PH of the resultant solution indicates clearly that, while the 
inhibitor depletion is taking place, additional acid is intro- 
duced into the coolant. It has been shown that the major 
portion of this addition is formic acid, and there is evidence 
to show that this arises from the oxidation of the glycol. 

Determination of the residual oxygen content in the 
coolants of engines operating under typical service conditions 
has suggested that the rate of diffusion of oxygen from the 
atmosphere to the corroding interface is the controlling 
factor in the corrosion process, and this suggests that the 
reason for the apparent correlation between poor gasket 
sealing and corrosive conditions may be that, on the firing 
stroke, excess oxygen associated with the combustion gases 
is forced from the cylinder into the coolant passages. This 
oxygen would be at a very high temperature and might 
therefore be expected to cause oxidation of the glycol more 
readily than can be achieved by merely heating the glycol 
to typical coolant temperatures in the presence of air. 

It seems likely that some oxidation of the glycol in an 
anti-freeze solution, whatever its inhibitor system, will 
always take place under service conditions. In the case of 
anti-freeze solutions produced in accordance with DTD 779, 
the rapid corrosion occasionally observed is probably due 





* B.C.1.R.A. Fournal of Research and Development, Fune, 1959 
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to the fact that the inhibitor system is insufficiently stable 
rather than that, in this anti-freeze solution, glycol is more 
readily oxidized. It is thought that the prime reason for the 
inadequacy of the inhibitors in anti-freeze solutions produced 
in accordance with DTD 779 is the fact that an insufficient 
concentration is present. The original work on this anti- 
freeze was carried out on solutions of a concentration not 
less than 30 per cent, that is, an increase of 50 per cent over 
that commonly used in road vehicles. 

The pH value of an anti-freeze solution is probably not an 
adequate criterion of its corrosiveness, as a solution with a 
pH value as high as 7-5 has been found to be associated with 
very rapid corrosion, whereas before it has been assumed 
that all solutions with a pH value greater than 6-4 were safe. 
A better criterion, although one which is much more 
difficult to determine, is the relationship between the total 
base and the total acid in the solution. In a solution in which 
formic acid is being generated at a low rate, the surplus of 
total base over total acid present in the anti-freeze initially 
will probably be maintained throughout the life of the 
coolant; however, in a solution in which formic acid is being 
generated rapidly, the surplus of total base over total acid will 
decrease, and eventually a surplus of acid may be present. 
It is thought that when a surplus of acid is present the 
solution can be regarded as potentially dangerous whatever 
its pH. The accompanying illustration gives an indication 
of the trends that may be encountered in vehices. 


Rate of increase of free acid in some typical anti-freeze solutions 
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In appearance, the new B.M.W. 700 coupé is 
very different from the 600 model, though it 
retains the rear engine installation. The 
car is a four-seater, with luggage space at 
the front, and its dry weight is 11-6 cwt 


B.M.W. 700 Coupe 


Compact Four-Seater with Rear 


DD aserrs its very functional layout, sound engineering 
and good accommodation and performance, the B.M.W. 600 
small car has not been the commercial success that its 
makers had hoped. Two reasons for this are thought to be 
the car’s rather box-like shape and the unusual frontal door. 
These points of criticism certainly cannot be applied to 
the company’s latest project, the 700 Coupé. This model is 
a well styled four-seater with a wide door at each side; 
there is useful luggage space in the nose and, as before, a 
rear engine has been adopted. It is expected that the new 
car should be in production in the near future. 

The engine of the 700 Coupé is an air-cooled horizontally 
opposed twin-cylinder unit, and it closely resembles that of 
the 600 car. However, the swept volume has been increased 
from 585 to 696 cm*, by enlarging the bore from 74mm 
to 78mm, and the stroke from 68mm to 73mm. The 
stroke : bore ratio is therefore 0-94 : 1, as against the 0-92: 1 
of the smaller unit. 

Because of the more favourable insurance rates in Germany, 
on cars having an output below 20 b.h.p., the breathing of 
the 585 cm® engine was deliberately restricted to limit the 
power to 19-5b.h.p. at 4,000r.p.m. This figure was 
obtained with a compression ratio of 6°8:1. The larger 
engine, with a compression ratio of 7:5 : 1 and bigger valves, 
has the much increased output of 30 b.h.p. at 5,000 r._p.m. A 
substantial improvement in torque has also been effected: 
the 600 engine produced 28-9 lb-ft at 2,500 r.p.m., whereas 
the 700 unit gives 37-2 lb-ft at 3,200 r.p.m. Based on these 
torque values, the brake mean effective pressures are 
respectively 122 and 132 Ib/in’. 

Notable features of the engine include a short, stiff two- 
bearing crankshaft, of built-up construction, and roller 
big-end bearings. The single camshaft, mounted above the 
crankshaft, is driven by helical gears, and the overhead 
valves are actuated by push rods and rockers. Aluminium 
alloy is employed for the cylinder heads, which contain 
combustion chambers of part-spherical form. The single 
downdraught carburettor is fitted with a thermostatically 
controlled automatic choke. Cooling is effected by means of 
a fan mounted on the crankshaft-driven rotor of the Bosch 
130 watt starter-generator, at the rear of the engine. From 
the volute of the fan, the air is led by ducts to baffles round 
the cylinders and heads. 

The compact transmission unit is mounted directly on 
the front of the engine. A single-dry-plate clutch transmits 
the drive to a four-speed gearbox of the all-indirect type, 
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Mounted Twin-Cylinder Engine 


having baulk-ring synchromesh on all forward gears. The 
ratios are as follows: top, 0-846: 1; third, 1-27: 1; second, 
1-94: 1; bottom, 3-54: 1; reverse, 3-45:1. It might be 
thought that the interval between top and third gears is 
excessive, but in this respect the gearing follows common 
Continental practice: the car is deliberately overgeared in 
top, to give relatively low cruising r.p.m. and to enable the 
engine to withstand full throttle running for long periods. 

To the output shaft of the gearbox is coupled a spiral- 
bevel final-drive unit, which embodies a conventional 
differential and has a ratio of 5-43: 1. The overall top gear 
is therefore 4-6: 1, as on the B.M.W. 600. However, the 
wheel size of the new model is 12 in instead of 10 in, to 
improve the appearance and the ride, so the road speed per 
1,000 engine r.p.m. in top gear has risen from 12-4 to 
13-6 m.p.h. The half-shafts to the rear wheels have large 
rubber universal joints at each end. 

Fabricated box-section trailing arms of approximately 
Y-shape carry the hubs of the rear wheels. The wheel 
movement is controlled by long helical springs, within which 
are telescopic hydraulic dampers. Towards the limit of 


The large rear light 
is well raked, and the 
bumper is extended 
round the quarters 
to the wheel openings 


their upward travel, the trailing arms come into contact 
with rubber buffers of paraboloidal form, which combine 
the function of bump stops and auxiliary springs. The 
front suspension is of the Dubonnet type, with twin leading 
links and coil springs carried coaxially with telescopic 
dampers. A feature of this suspension system is, of course, 
the isolation of road wheel movement from the steering 
mechanism, with a consequent absence of kick-back at the 
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steering wheel and other undesirable effects. Precise 
control is ensured by the use of rack-and-pinion steering 
gear. The hydraulic brakes have 7-9 in diameter drums, 
and their lining width is 1-57 in; the total lining area is 
90-6 in’, which is 35 per cent more than on the B.M.W. 600. 

Whereas the smaller car had a separate, tubular chassis 
frame, the new model is of unitary construction. The 
floor is reinforced by two side rails and a shallow tunnel, 
which houses the gear-change linkage, midway between 
them. A robust cross member carries the pivot pins of the 
trailing arms of the rear suspension, and the front suspension 
units are pivoted on the scuttle structure. The wheelbase 
and track are appreciably greater than on the 600 model, 
the actual dimensions being: wheelbase, 6 ft 114 in; front 
track, 4ft 2in; rear, track, 3ft 11}in. Overall length, 
breadth and laden height are respectively 11 ft 7} in, 
4 ft 10} in and 4 ft 14 in. 

The body has attractive and well balanced lines. A 
considerable rake has been given to the windscreen and the 
rear light, both of which are of the wrap-round type. The 
windscreen, door and quarter pillars are slim, and the 
quarter lights can be opened to assist ventilation. There are 
unaccentuated tail fins, formed by the rearward extension of 
the slightly convex waistline. Both bumpers are extended 
round the quarters. The toot and bonnet lids have an 





appreciable slope, to give optimum vision of the road to 
front and rear. Accessibility of the power unit is excellent. 
The spare wheel is housed in the extreme nose, ahead of 
the luggage stowage space, which is sufficient for two large 
suit cases. Beneath that space is the fuel tank, which has a 
capacity of 7} gallons, including a reserve of over } gallon. 

Ease of entry and exit is given by the 364 in width of the 
doors, the shut pillars of which are in line with the front edge 
of the rear seat cushion. The seating width is about 48 in 
and the headroom in the front seats is generous at 36} in. 
At the rear, however, the headroom is considerably restricted 
by the raked rear light. Approximately 5 in of adjustment 
is provided for the front seats and, with these in the mid 
position, there is about 9 in between their squabs and the 
rear seat; the dimension between the front edge of the rear 
seat cushion and its squab is 15} in. 

A dry weight of 11-6 cwt is quoted for the 700 Coupé, 
by the manufacturers; With the front seats occupied but 
no luggage aboard, the kerb-weight distribution is 45 per 
cent on the front wheels and 55 per cent on the rear wheels. 
The turning circle is about 29 ft. Depending on the methods 
and speed of driving, the fuel consumption should be 
between 44 and 52 m.p.g. A maximum speed in the region 
of 78 m.p.h. is claimed and, with a power : weight ratio of 
almost 52 b.h.p/ton, the acceleration should be lively. 





Institute of Welding 


DURING September and October 1959, four courses are 
being organized by the Institute of Welding. An advanced 
course for welding engineers takes place between the 22nd 
and 30th September, and is followed on the 12th October by 
a five-day course on the welded design and construction of 
pressure vessels and pipework. From the 26th to the 28th 
October will be a course on the control of distortion. The 
final course, of two days’ duration, starts on the 29th October 
and deals with residual stresses and stress relief. Further 
details can be obtained, on request, from the Institute of 
Welding, 54, Princes Gate, Exhibition Road, London, S.W.7. 


British Standard 


ADDENDUM number 1 (1959) to B.S. 978: Part 2: 1952, 
covering double circular arc type gears, has recently been 
issued. This type of gear is, of course, becoming more 
widely used because of its superiority to other forms for 
certain applications. The addendum has six pages and 
gives details of the basic rack tooth shape, also of a range of 
metric modules from 0-15 to 1-70mm. Listed in the 
publication are the limits of error for the principal elements 
of each gear, and for the centre-to-centre distance of mating 
gears. The form and basic dimensions are specified for 
cutters suitable for the manufacture of pinions having from 
6 to 12 teeth. Copies of the addendum are available from the 
British Standards Institution, Sales Branch, 2 Park Street, 
London, W.1. Its price is 3s, postage extra to non-subscribers. 


Plastics Hose 


AMONG the plastics materials coming increasingly into use 
in industry is polytetrafluoroethylene, more commonly 
known as p.t.f.e. It is a thermoplastic substance having a 
number of advantageous properties, including a very low 
coefficient of friction, and resistance to most chemicals, to 
fatigue due to flexure, and to abrasion; also p.t.f.e. retains 
its toughness and flexibility throughout its working tem- 
perature range, which extends from — 80 deg to +250 deg C. 
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Because of these qualities, it has recently been adopted for 
the base material of a wide range of all-purpose, braided 
flexible hoses manufactured by William Rose Ltd. 

These hoses have a smooth bore and, owing to the low 
frictional characteristics of the material, provide high 
efficiencies of flow, even with sticky liquids such as glues 
and resins. The minimum radius through which the tubes 
can be bent is small, for example, 1 in with the } in bore 
tubing and 4 in with that of } in bore. A range of six hoses, 
from } in to 1 in bore, is in normal production but larger 
ones can be supplied to special order. The recommended 
working pressures for the } in standard and heavy duty 
hoses are 1,000 and 2,500 lb/in? respectively, while for the 
other sizes they range from 2,000 lb/in? for the } in hose 
to 1,250 lb/in? for the 1 in variety. Higher pressures may 
be used if a lower degree of flexibility can be tolerated. 
Several different types of re-usable end fittings are available, 
and the hoses can be produced to any desired length. A 
leaflet giving further details is obtainable from the manu- 
facturers of this range of hose, whose address is: Hilyn 
Works, Lockfield Avenue, Brimsdown, Enfield, Middlesex. 


These p.t.f.e. hoses, 
made by William Rose 
Ltd., are available ina 
range of sizes from 
4 in to 1 in bore, with 
braided coverings and 
various end fittings 




















Fuel Improvement 


The Purpose of Additives in Modern Petrols for Spark Ignition Engines 


C. G. TrEsIppER* 


Aporries in this context are defined as substances 
that are added to petroleum fractions to modify or enhance 
their natural properties. For over thirty years, a wide range 
of highly developed chemicals has been employed by the 
oil industry not only to stabilize petrols in storage but also 
to provide for needed improvements in engine behaviour. 
By this means, the continual demands for increased efficiency 
and trouble-free operation are satisfied. 

Private cars consume most of the petrol produced through- 
out the world. Their designs, of course, are constantly under 
review, and urgent development work is continuously in 
progress to meet the challenge of fierce competition. 
Consequently, a heavy responsibility rests upon all concerned 
with the development of fuels, to ensure the co-ordinated 
use of new chemical additives designed to satisfy particular 
requirements. Comprehensive application studies are, in 
fact, routine procedures in the product development 
programmes of major oil companies. 

In respect of their interdependent behaviour in service, 
passenger cars and fuels have long ago passed through the 
relatively simple stages of development. There is, therefore, 
a need for close understanding of capabilities and limitations, 
and responsible automobile engineers now need to co-operate 
with the petroleum industry even more closely than ever 
before to study the efficient utilization of petrols. From the 
turn of the century, engine development was severely 
limited by knock, later identified as undesirably accelerated 
combustion. Lengthy pioneering work by Midgley resulted 
in the marketing in February 1923 of fuel containing 
tetraethyl-lead, T.E.L., as an anti-knock compound. This 
made possible new engineering opportunities resulting in 


Fig. 1. Top: Curves shcwing improvements in octane number obtained 
with some fuels by the addition of different quantities of T.E.L. 


Fig. 2. An illustration showing the view through a window inserted 
in the side of a carburettor, for the study of ice formation. Heavy 
deposits of ice have formed on the butterfly approximately four minutes 
after the starting of the engine. When the speed was reduced to idling 
the engine stalled. The tests were carried out in an ambient air temper- 
ature of +5 deg C, and the relative humidity was 65 per cent 


Fig. 3. Below: Ice formation in the choke of an engine carburettor 
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the ever increasing availability of improved engine designs 
from 1930 onwards. 

In Fig. 1 are examples of octane number improvements 
that can be obtained with incremental concentrations of 
tetraethyl-lead in different petrols'. With all fuels, the 
response to additions of T.E.L. falls off markedly at the 
higher dosages. Today, the high level of economic produc- 
tion of the enormous quantities of good quality petrol 
required to satisfy vast world markets would not be possible 
without this important substance. 

It was discovered that, despite the inclusion of lead- 
scavenging compounds such as ethylene dibromide and 
ethylene dichloride, exhaust valve design, installation 
technique and maintenance practices needed to be revised 
urgently to combat corrosive attack from the leaded-fuel 
gas condensates*. There is evidence** that private car 
engine designs can be free of premature exhaust valve 
failure even after prolonged operation under severe-duty 
conditions with petrol containing up to 3-0 ml of T.E.L. 
per Imperial gallon. But to this day, some people in 
influential positions, particularly where responsibility for 
maintenance work is involved, show a lack of basic under- 
standing of this problem of exhaust valve failure. 

Extensive laboratory-engine and vehicle-operation studies 
continue to demonstrate the importance of assessing carefully 
the seemingly ever present undesirable subsidiary effects 
associated with new chemical additives designed to improve 
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a specific fuel property. Investigation of these effects forms 
an expensive supplementary activity to routine chemical 
evaluations. Today, no responsible executive is likely to 
agree to the adoption of beneficial chemical additives to 
fuels without first being satisfied that no significant perform- 
ance penalties are involved in market applications. In this 
context, the indiscriminate use of packaged-additives claimed 
to give comprehensive performance and protection benefits 
is of doubtful value, even though adverse effects may not be 
immediately detected by the user. 

Many commercially available petrols now contain one or 
more supplementary chemical substances® in addition to 
tetraethyl-lead and its complementary lead scavenging 
compounds. The purposes of these other additives are to 
eliminate or reduce the following undesirable phenomena: 
ice formation inside carburettors, uncontrolled ignition due 
to incandescent deposits in combustion-chambers, misfiring 
of spark plugs owing to deposit-lowered resistance across 
the central electrode insulation, rust dispersal in fuel storage 
and distribution systems, and deposits due to petrol instability 
either in storage or in passing to the combustion chamber. 
For the future, some new compounds containing manganese, 


Fig. 5. One of the principal difficulties encountered with modern 
high-compression engines is the phenomenon termed rumble, which is 
an audible low-frequency noise due to the pressure rise indicated 
in this diagram. This pressure rise should not be confused with that 
which has for many years been known to be the cause of knock 
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demonstrate beneficial effects in relation to lead response 
with selected fuel stocks. Precise studies of the many 
conflicting requirements are complex and often inter-related 
with lubricating oil properties; nevertheless, an attempt 
will be made to review them briefly and in a readily under- 
standable manner. 


Carburettor icing 

Critical temperature and humidity combinations of the air 
entering the engine induction system, together with the 
employment of high volatility petrols for efficient fuel 
utilization under cold engine starting conditions and fuel 
economy during warm-up, can lead to serious ice formation 
inside carburettors. Accumulations of ice on the throttle 
valve, as shown in Fig. 2, can cause engine stalling*, increased 
fuel consumption and even complete loss of power through 
suffocation, Fig. 3. These difficulties can be minimized by 
design measures to provide an adequate heat balance for 
the carburettor, but there are also two main groups of 
corrective additives available for use in modern petrols. 
One includes the various surface-active agents that prevent 
ice adhering to fuel-wetted surfaces, and the other comprises 
the alcohols, which act by lowering the freeze point of the 
moisture entrained in the fuel-air charge. With the surface- 
active agents, care must be taken to maintain quality, in 
order to avoid imposing serious penalties of deposit build-up 
in the carburettor and intake system, since this can cause 
loss of efficiency as a result of blocked fuel passages and 


Automobile Engineer, August 1959 


* 
te 


i kw 
mn i 


we 
_ 
ad 
~- 
-_— 
Le 
- 
Be 





Fig. 4. Abnormal combustion may be caused by supplementary centres 
of ignition originated by the glowing of combustion chamber deposits 


restricted breathing. So far as the alcohol group is concerned 
a strict balance of alcohol solubility, as between the petrol 
and water sometimes encountered in fuel distribution systems, 
is of considerable importance. 


Deposit-surface ignition 

In the late 1930’s, as compression ratios approached 
7-5: 1, side-valve engine development programmes were 
severely limited, because of what was then described as 
wild ping, a form of abnormal combustion resulting from 
glowing combustion-chamber deposits forming irregular 
and supplementary centres of ignition, as indicated diagram- 
matically in Fig. 4. This problem is referred to by Campbell’. 
With the relatively rapid development of overhead-valve 
engines, the same kind of deposits aggravated the problem 
of pre-ignition, and this in turn led to the adoption of the 
several forms of organic phosphorus compounds* now used 
in many premium petrols, as a means of raising the tempera- 
ture at which the deposits glow. 

Today, automobile engineers and petroleum product 
research workers are energetically studying the many related 
matters associated with the combustion of modern high-octane 
petrols in high compression ratio engines. The principal 
difficulty is an audible and rather frightening low frequency 
gas pressure rise, Fig. 5, conveniently termed rumble’. 
Investigators have demonstrated how certain phosphorus 
and boron compounds!®' introduced, either separately or 
together, into fuels can make useful contributions towards 
the solution of this problem, but it seems that much remains 
to be done, especially in respect of how to limit the use of 
certain high-octane number components in motor fuels and 
develop designs of combustion chamber for engines with 
compression ratios exceeding 9-5: 1, operating principally 
under light-load conditions. In this context, and indeed in 
respect of other combustion-deposit induced problems, the 
influence of the type of lubricating oil is a major one. 


Fig. 6. Phosphorus compounds can be used as additives in petrols 


to help to reduce the accumulation of lead deposits on the insulators 
of spark plugs; these deposits may cause misfiring at high speeds 
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Fig. 7. Comparison of the performance of the sets of spark plugs on 
four different cars operated on a leaded base-fuel with and without 
the addition of phosphorus compound. The criterion of failure was a 
20 per cent increase in the time required to accelerate the vehicle 





Car make 


Striking benefits can be secured by the use of carefully chosen 
all-distillate base oils containing specially selected V.I. 
improvers. Some high quality S.A.E. 10W-30 engine oils 
now available have desirable properties in this respect. 


Spark plug misfiring 

Lead deposits can accumulate on the insulators of spark 
plugs, in the manner indicated in Fig. 6, and thus reduce 
efficiency by causing engine misfiring at high operating 
speeds. Again, phosphorus compounds assist in overcoming 
this kind of problem'*. Some performance comparisons 
are shown in Fig. 7. 


Engine-formed gum 

It is important that, up to the time of entering the combus- 
tion chamber, the petrol component of the charge shall not 
have become seriously degraded in storage or in passing 
through the engine fuel system, otherwise, objectionable 
deposit accumulations may form on inlet valves and on 
sensitive control mechanisms exposed to the fuel. This 
probjem is dealt with by employing anti-oxidant and metal 
de-activating chemicals to secure results of the kind shown 
in the Table. Treatment in this manner is especially effective 


Table—GASOLINE STABILITY TESTS 





Typical premium fuel 


New 
combination 
inhibitor 





Standard procedures Single 
inhibitor 





1:0 mg 
over 240 min 
131 mg 


1-0 mg 
over 240 min 
465 mg 


Existent 
Potential 





Engine-formed 








with some high octane petrol components when they en- 
counter elevated temperatures and are under the catalytic 
influence of metals, notably those containing copper. Such 
gum deposits can also be held in check by adding to the fuel 
small quantities of specially selected light-viscosity lubricating 
oil of the kind employed in upper cylinder lubricants. 
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Cheaper Resin Hardeners 


THREE new epoxide resin hardeners, designated DQ.19124, 
19125 and 19129, have been introduced by Bakelite Ltd. 
They cost appreciably less than hardeners previously 
available. The manufacturers expect that the new hardeners 
will stimulate interest in epoxide resins, the relatively high 
cost of which has hitherto exerted some restriction on their 
use. Advance information sheet E.32 is available, giving details 
of the hardeners, typical characteristics of the various 
resin/hardener mixes, and a number of suggested uses. The 
address of Bakelite Ltd. is 12 to 18, Grosvenor Gardens, 
London, S.W.1. 


Weight Engineering 

A SOCIETY for the promotion of weight engineering in 
industry has been formed. It is called the Society of Weight 
Engineers and its headquarters are at Holborn House, 
113 High Holborn, London, W.C.1. The Society’s efforts 
will be directed towards encouraging the most efficient use 
of material, so that light weight and good weight distribution 
can be achieved. Although the majority of members are at 
present in the aircraft industry, it is hoped to attract designers 
and technicians from other sources. It is expected that 
considerable support will be forthcoming from the auto- 
mobile industry, since accurate weight engineering can play 
an important role in minimizing cost and ensuring optimum 
handling qualities and performance. The Society publishes 
a quarterly bulletin, which gives details of past and future 
activities. Further information and details of membership 
may be obtained from the sectretary of the Society. 


Industrial Ceramics 


AN EXHIBITION of Lodge Sintox industrial ceramics 
was recently held at the Birmingham Engineering Centre. 
Based on aluminium oxide, this material is, of course, used 
exclusively for the insulators of Lodge sparking plugs. 
Among the other uses of Sintox are replaceable tips for 
cutting tools, welding fixtures, bearings for low-speed 
applications in corrosive conditions, shields for welding 
torches and industrial combustion equipment. A booklet 
outlining the properties of Sintox and discussing possible 
applications is available from Lodge Plugs Ltd., Rugby. 
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Pedal Pressure Gauge 


High-Precision Instrument Designed for Brake Testing and Development Work 


ly routine testing and comparison of brake linings, 
British Belting and Asbestos Ltd., the manufacturers of 
Mintex friction materials, have found the pedal pressure 
gauge second in importance only to the decelerometer. If a 
constant braking effort is applied at the wheels, the pedal 
pressure variations necessary to maintain that effort reveal a 
useful amount of information regarding the characteristics of 
the lining under test. Consequently, the company has 
devoted considerable attention to the development of an 
accurate hydrostatic instrument for measuring the pedal 
load during braking. 

The latest version of the Mintex pressometer is a notable 
advance on its predecessors in that hysteresis has been 
virtually eliminated. This has been effected by substituting 
a pedal unit embodying a rubber-bonded diaphragm for the 
piston and cylinder arrangement that was previously used. 
The new unit, which is the subject of patent No. 605558, 
provides the additional advantage of being sensitive to 
offset or oblique loads: there is no appreciable inaccuracy if 
the load is offset by as much as } in or has an obliquity of up 
to 10 deg. The ability to deal with oblique pressure on the 
pedal is particularly important in view of the arc through 
which the pedal face must travel during a brake application. 
In effect, the operating plunger floats on the surface of the 
liquid contained within the pedal unit, the sealing diaphragm 
into the centre of which it is bonded being flush with the 
top of the chamber. It is this arrangement, whereby radial 
location of the plunger is effected by the sealing diaphragm, 
that permits the accommodation of off-centre and angular 
loads. The fluid employed is a mixture of castor oil and 
alcohol. 

The height of the new pedal unit is 2} in and it can be 
attached by two simple screw-tightened clamps to almost any 
brake pedal. There are two orifices in the chromium plated, 
brass pressure chamber, one for filling and the other for the 
outlet to the standard Bourdon-tube pressure gauge, of 4 in 
diameter, which is calibrated up to either 200 or 400 lb 
maximum pedal load, as desired. The gauge body also is 
chromium plated. Pressure is transmitted through a 4 ft 
long nylon capillary tube, the inflexible walls of which 
contribute to the accuracy of the instrument. 

Over the middle 80 deg of the scale, the accuracy of the 
pressometer is within 1} per cent of the full scale reading of 
200 or 400 1b; at the extremities it is within 2 per cent. 
These margins apply over a temperature range of —20 to 

350 deg C, over which range the response rate is reasonably 
constant. Being hermetically sealed, the system is responsive 
to ambient pressure and temperature changes, so a knurled 





The pedal unit of the Mintex pressometer is clamped to the brake pedal, 
and the pressure gauge is attached by suction cups to the windscreen 


thumbscrew is provided for zero adjustment. The gauge is 
attached to the windscreen, or any other convenient part, by 
three suction cups. 

Because of its robust design, the instrument should 
maintain its high standard of accuracy over long periods; it is 
thus suitable for routine test work by vehicle and brake 
manufacturers, specialist service stations and, possibly, 
fleet operators. To avoid interference and consequent loss of 
accuracy, the makers state that the joints should not be 
broken with the intention of refilling the unit or topping-up. 
Further details of this instrument, which costs about £20, 
can be obtained from British Belting and Asbestos Ltd., 
Scandinavia Mills, Cleckheaton, Yorkshire. 


New Solartron Oscilloscope 


NON-RECURRENT wave forms and other types of curves 
ca frozen for as long as is desired on the screen of the 
So n QD.910 Infinite Persistence Oscilloscope. This 
enables transient phenomena to be arrested and 
it leisure. It is obtained by the use of a storage 
ray tube giving an infinite trace persistence; the 
wever, can be immediately erased when no longer 

The IPO, as it is called, can thus be employed in 
where continuous photographic recording from a 
»scilloscope was previously found to be necessary. 
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Each of the two channels of the QD.910 has a waveband 
width from D.C. to 1 Mc/sec. The high sensitivity of the 
equipment enables it to operate directly from transducers 
or other low-energy sources of information. An A.C. power 
supply of 110 or 220 volts, +20 volts, is required and may 
be of either 50 or 60 c/sec. The dimensions of the IPO 
oscilloscope are 18} x 134 x 26 in and the instrument weighs 
approximately 90 Ib. Further details of this interesting 
addition to the Solartron range are available from 
Solartron Electronic Group Ltd., Thames Ditton, Surrey. 
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Double-Deck Bus Roof 


Employment of Translucent, Reinforced Plastics Panels to Improve the Lighting on the Upper Deck 


N interesting experiment in roof construction, involving 

the employment of a central insert of translucent, glass 
fibre reinforced plastics panels, has been undertakerf by the 
Transport Department of the Bolton Corporation. The 
Department has supplied a roof panel assembly in five 
double sections, and it has been incorporated in a Leyland 
double-deck bus by East Lancashire Coach Builders, who 
built the body. This is believed to be the first time that a 
double-deck bus has had a translucent roof on the upper 
saloon. 

Considerable experimental work was done to determine 
the degree of translucency desirable, the main problem 
being the avoidance of an undue rise in temperature in the 
saloon in sunny conditions. Finally, it was decided to use 
glass fibre mat weighing 40z/ft?. The resin mix gives a 
bluish tint and the net result is that the sun does not cast 
direct shadows through the roof, although changes of sky 
colour can be detected from within. As a result of 
experience with this roof, it is felt that a glass fibre mat 
weighing 3 oz/ft? would probably be sufficient. 

The roof is of double skin construction, the sheets being 
separated by the roof sticks, which are about one inch thick. 
Light alloy strip, used both internally and externally, is 
secured to the roof sticks, to clamp the translucent panels 
to the metal portions of the roof; the longitudinal edges of 
the inner panels are concealed by the continuous push- 
strips of the Cronapress bell system. The dimensions of 
the translucent section are 19ft 6in by 4ft wide. The 
vehicle with the experimental roof will be operated through- 
out the remainder of this year, and if the experience thus 
gained indicates that the scheme is successful, the Bolton 
Corporation Transport Department will order translucent 
roofs for a number of buses. It is always difficult to entice 
passengers to climb up to the top deck of a bus, but 
it is expected that the much brighter conditions obtained by 
the employment of translucent roofs will attract passengers, 


One of the problems of double-deck bus operation is to induce passengers 
to use the upper deck. To this end, the Bolton Corporation are experi- 
menting with translucent roof panels to improve the lighting there 
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Towards the near-side windows 
Towards the off-side windows 
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particularly those who wish to read during the journey. In 
an experiment to determine brightness of light on the deck 
fitted with a translucent roof, by comparison with that in 
an opaque-roofed bus, a member of the staff of Automobile 
Engineer used a camera exposure meter, parking each bus 
on the same spot in steady light conditions; the figures thus 
obtained are given in the accompanying table. 

Within the municipal transport organization of Bolton, a 
considerable amount of general experiment work is done 
with glass fibre reinforced plastics. One notably promising 
direction in which progress is being made is towards the 
employment of fabrics coated by transparent plastics as a 
hard-wearing trim material for the interiors of vehicles. 


High-Speed Photography 

A VALUABLE part in development and research work 
is played nowadays by high-speed photography. The 
recent formation of the National Committee for High-Speed 
Photography will therefore be of considerable interest to 
the automobile industry. Among the aims of the committee 
are the provision of a representative national body for 
dealing with international matters in this field, the stimu- 
lation and co-ordination of publications thereon, and the 
dissemination of information. Conferences will be organized 
to enable potential users of such photography to learn 
something of established techniques, applications and 
equipment. 

The first of these conferences is to be held on the 18th 
September 1959 at the committee’s headquarters, Queen Mary 
College, Mile End Road, London, E.1. Its theme is the appli- 
cation of high-speed photography to industrial problems, 
and it will include contributions on the study of welding 
and combustion. There will be a registration fee of £1 for 
each person attending the conference, and this charge 
covers lunch and tea. The conference starts at 10.30 a.m. 
and lasts until 5 p.m. Further details and application forms 
are obtainable from the secretary of the committee. 


Stresses in Springs 


REPORT No. 102, of the Coil Spring Federation Research 
Organisation, is entitled “Stresses in Helical Compression 
Springs due to Impact Loading”. This is the report on 
which was based the article entitled “Coil Spring Perfor- 
mance”, published in the July 1959 issue of Automobile 
Engineer It can be obtained, price 7s 6d, from the Federa- 
tion, whose address is Hoyle Street, Sheffield. 
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N interesting electronic revolution indicator, known as 

the Cirscale, has been introduced for cars on which 
there is no provision for a mechanical drive to a tachometer. 
The Cirscale indicator is manufactured by the Record 
Electrical Co. Ltd., for the Key-Leather Co. Ltd., 5 Urswick 
Road, London, E.9. It is a completely self-contained unit 
and is connected into the low-tension side of the ignition 
system, and thus replaces the original lead between the 
switch and the coil. 

In effect, the instrument measures the rate at which 
spark impulses are generated in the ignition circuit. These 
impulses, which, of course, are initiated in the coil, are fed 
to a special transformer having three windings. One of 
these windings, the primary, is in series with the ignition 
circuit; the second is a bias winding, fed from the battery 
through a resistance; and the third supplies the moving- 
coil element. The core of the transformer is of Mu-metal, a 
nickel-iron alloy having an unusual magnetization character- 
istic: this is linear up to a certain flux density, above which 
saturation occurs rapidly. 

By adjusting the current through the bias winding, it is 
possible to get such a relationship between the primary 
and secondary currents of the transformer that the average 
value of the secondary current is dependent only on the 
frequency of the primary pulses, and not on their strength. 
The peak value of the secondary pulses is substantially 
independent of the speed, because of magnetic saturation 
of the core. Thus, the current fed to the movement from the 
third winding gives a true measure of engine speed; that 
current is virtually unaffected by variations in the battery 
voltage, or by the condition of the contact breaker or sparking 
plugs. To provide a smooth D.C. input to the movement, in 
place of the pulsating output from the transformer, a bridge- 
connected selenium-iron rectifier is interposed between 
the third winding and the movement. 

The moving-coil element of the movement is of orthodox 
design. It has a high operating torque and is robustly con- 
structed to withstand vibration and road shock. The damping 
has been carefully proportioned to give a dead-beat action, 
that is, freedom from over-swing or flutter of the pointer, 
without sluggishness of response to changes of input. 

Two models of the Cirscale are available. On both, the 
scale starts at 200 r.p.m., but one has a maximum reading of 
6,000 r.p.m. while the other records up to 9,000 r.p.m. In 
each case, a 12-volt ignition supply is necessary, and cali- 
bration is arranged to suit either four-cylinder or six- 


Lambretta Servicing 


IN VIEW of the tendency of car instruction books to become 
merely running manuals, leaving everything other than 
minor maintenance to the garage, the recently published 
Lambretta Serviceman’s Book comes as a pleasant surprise. 
These Italian-made scooters have been imported in very 
large numbers, and the book has been introduced because 
many owners prefer to tackle their own servicing and over- 
hauls. The book contains 160 pages, and is well produced 
and copiously illustrated; it deals with earlier models as well 
as those in the current range. Copies are obtainable, price 
10s 6d, from all Lambretta dealers in the United Kingdom. 
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Revolution Indicator 


Novel Electronic Device Operated by the Primary Current of the Ignition System 








Right: The Cirscale 
revolution indicator 
has a 34 in diameter 
scale and is supplied 
with fixing brackets 


Below: This diagram 
shows the internal and 
external electrical 
circuits. In effect, 
the Cirscale measures 
the rate of generation 
of ignition impulses 

















The graduations on the 34 in diameter 


cylinder engines. 
scale are at intervals of 200r.p.m., sufficiently close for 


normal road use. For definite contracts, however, the 
company is willing to supply dials having graduations at 
100 or, possibly, even 50r.p.m. intervals, although the 
practicability of the finer calibration is doubted. The overall 
diameter of the indicator is 3} in, and the scale is surrounded 
by a } in wide chromium plated bezel; the scale and figures 
are in white on a black background, and the pointer is also 
white. Brackets are provided for mounting the instrument 
on the facia panel, and production units will incorporate 
internal illumination of the dial, for night driving. 


New Polish 


RECENT research in motor vehicle polishes has largely 
been directed towards establishing a water-repellent film on 
the surface, without the physical effort associated with the 
application of hard wax polishes. Several polishes now 
available embody silicone agents for this purpose, but the 
latest example provides polythene reinforcement of the 
film. It is known as Topcoat and is a product of Romac 
Industries Ltd., the well known accessory firm. In addition 
to providing a waterproof coating, the polythene is claimed 
to prevent fading by acting as a barrier to ultra-violet light. 
It also ensures smooth, easy application with a damp cloth. 
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New British Cars 


SUMMARY OF THE NOTEWORTHY FEATURES OF RECENTLY INTRODUCED VEHICLES 


BM.C. ADO 15 


U,wourrsety the most interesting and original 
cars to emerge from a major British factory for many years 
are the new British Motor Corporation ADO 15 models. 
Two versions will be marketed, the Austin Seven and the 
Morris Mini-Minor, which will differ only slightly. In 
brief, the ADO 15 is a compact but commodious car, 
powered by a four-cylinder engine of 848 cm* swept volume. 
The engine is mounted transversely at the front of the 
vehicle and drives the front wheels through a most unusual 
transmission arrangement, in which the gearbox mechanism 
is housed within the engine sump. By virtue of the small 
overall length of the engine-transmission unit, a really 
useful space has been provided for the occupants and 
luggage, despite the small wheelbase. 

Among the many outstanding features of this revolutionary 
design is the use of rubber suspension units for all four 
wheels. The rear wheels are independently sprung: since 
they are not driven, this is a relatively simple matter. 
Although unitary construction is employed for the main 
body structure, two readily detachable sub-frames are 
incorporated in the design. That at the front carries the 
complete engine-transmission unit and the front suspension, 
and the other carries the rear suspension. By this means, 
major overhaul and maintenance is facilitated and the risk 
of extensive structural damage in the event of an accident 
is, perhaps, less than with a fully integral construction. 

As would be expected of a full four-seater with a wheelbase 
of only 6 ft 8 in, the lines of the ADO 15 are functional 
rather than graceful. Although no concessions have been 
made to styling for its own sake, the car has definite character. 
A relatively wide track, minimal overhang both longitudinally 
and laterally, and the low overall height, which is obtained 
by the use of front wheel drive, all combine to give the 
impression of a solid, stable little vehicle. The ratio of 
wheelbase : mean track is 1-71: 1, and the small overhang 
is well demonstrated by the ratios of wheelbase : overall 
length and of mean track: overall width, 0-75:1 and 
0-85 : 1 respectively. 

The steel two-door body shell weighs only 310 Ib bare, 
and has a torsional stiffness, measured over the wheelbase, 
of 6,500 lb-ft/deg. For ease of manufacture, considerable 


The complete engine and transmission unit is mounted transversely on a 
fabricated sub-frame, to which the front suspension is also attached 








This view illustrates the compact layout of the ADO 15, and the small 
cverhang. The car is a full four-seater, with considerable glass area, 
adequate headroom and a surprising amount of stowage space for luggage 


use is made of externally flanged joints: the adjacent edges 
of each relevant pair of pressings are turned outwards and 
are spot welded together. Where desirable, a beading of 
U-section is subsequently fitted over the flanges, to seal the 
joint and improve its appearance. 

Examples of this type of joint, which can be clearly seen 
in the accompanying illustrations, are at the attachment 
of the front and rear pressings to the body mid-section, 
and at the junction of the body sides and the sills. The 
outwardly turned edges of the wheel openings serve as 
stiffeners, and merge into the sill joint. On the de luxe 
versions of the car, the full length of this flange line, from 
bumper to bumper, is covered with an unusual beading 
section. This is a plastics moulding backed with bright 
metal foil, giving the appearance of chromium plating but 
with a virtually permanent retention of lustre. 

The rear seat is placed well within the wheelbase, to give 
its occupants a degree of riding comfort comparable with 
that provided in the front seats. This design feature serves 
the valuable secondary purpose of minimizing variations 
of weight distribution with load: not only are the rear seat 
passengers at a reasonably small distance from the vehicle’s 
centre of gravity, but it has been possible to concentrate the 
boot load only just outside the wheelbase. In spite of the 
small overhang at the rear, the boot is surprisingly com- 
modious. Its capacity is stated to be 5} ft*, though some 
space is taken up by the floor-mounted spare wheel; the lid 
is hinged at the bottom to form a platform. Additional 
stowage space is provided by a parcels shelf below the facia, 
another behind the rear seat squab, and pockets in the doors 
and on each side of the rear seat. The 5} gallon fuel tank is 
installed at the left side of the boot. As would be expected 
on a low-price car of this type, the instrumentation and 
controls are kept to the practicable minimum. 

Both sub-frames are fabricated steel structures bolted 
to the body shell. That at the rear is attached by four 
trunnion mountings, two at each side, embodying rubber 
bushes. The leading portion of this sub-frame is a box- 
section cross member, on which are carried the pivot bearings 
for the trailing links of the suspension. These links are 
actually bell crank levers, with a ratio of about 5:1. In 
the ends of their short arms are the sockets for the ball 
joint attachment of the horizontally installed suspension 
spring units, which will be described later; the long arms of 
the links carry stub axles for the wheel mountings, and 


Automobile Engineer, August 1959 


‘escopic dampers are fitted almost vertically between these 
arms and the sub-frame structure. 

In contrast, the front sub-frame is solidly mounted to 
the body at three points on each side. A solid mounting is 
ised for two reasons: the combined structure is more rigid 
than it would be with a rubber mounting, and there can 
be no relative movement between the body-mounted rack- 
and-pinion steering box and the front wheels. As has 
already been indicated, the complete engine, gearbox and 
final drive unit, together with the radiator, is mounted on 
this sub-frame, which also carries the pivot bolts for the 
front suspension links, and the upper ends of the suspension 
spring units. 

Double transverse links of unequal length are employed 
for the front suspension. Unlike most systems of this type, 
however, neither link is of wishbone type. The upper link 


B.M.C. ADO 15 SPECIFICATION DATA 





Suspension 

Front Double transverse link type, 
with drag links bracing lower 
links, and rubber springs; tele- 
scopic dampers 

Rear Trailing link type, with rubber 
springs; telescopic dampers 


Engine 

Number of cylinders 4 

Bore 62°9 mm 

Stroke 68°26 mm 

Swept volume 848 cm‘* 

Maximum 6.h.p. (gross) 37 at 
5,500 r.p.m. 

Maximum 6.m.e.p. 128 tb in* 

Maximum torque 44 lb-ft at 


2,900 r.p.m Steering 


Compression ratio 8:3: 1 

Crankshaft Three-bearing, forged 
steel 

Valves Push rod operated, over- 
head, vertical 

Combustion chamber type Weslake, 
heart-shape 

Carburettors S.U. HS2, semi- 
downdraught 

Fuel pump S.U. type PD electric 

Dry weight Approximately 308 Ib, 
with fan, radiator, gearbox, final 
drive, clutch and electrical equip- 
ment 


Transmission 

Clutch B.M.C., single dry plate, 
7h in diameter, hydraulically 
actuated 

Gearbox type Housed in engine 
sump and driven from clutch 
output shaft by helical spur gears. 
Four forward speeds, with syn- 
hromesh on second, third and 
fourth 

Crear ratios 
fourth 
third 4 
second 2:1 
first 628 : 
reverse 3-628: 1 

Final drive unit Helical spur gear 
reduction, with ratio of 3-76: 1. 
[wo-ninion differential. Birfield 
swinging half-shafts. each with 
sliding joint, B.M.C. rubber 
bushed resilient coupling at inner 
end and Rzenna type constant- 
velocity joint at outer end 


1 
1 
1 


Make and type Cam gears rack-and- 
pinion 

Turning circle 29 ft 6 in 

Turns from lock to lock 2% 


Brakes 
Front Lockheed hydraulic, leading 
and trailing shoes; 7 in diameter 
drums, 1} in wide shoes 
Wear As at front, but incorporating 
a pressure limiting valve, and 
cable actuation for hand brake 
Friction lining area 67} in* 
Distribution of braking effort 
front 62 per cent 
rear 38 per cent 


Wheels and tyres 
Wheel type Disc type, steel, with 
10 « 3-5 in rims; four-stud attach- 
ment 
Tyre size 5-20—10 in, tubeless 
Pressures front 24 Ib in* 
rear 22 Ib in* 


Dimensions 

Wheelbase 6 ft 8 in 

Track, front 3 ft 11}? in 

Track, rear 3 ft 9i in 

Ground clearance 6% in 

Overall length 10 ft 

Overall width 4 ft 7 in 

Overall height 4 ft 5 in 

Kerb weight, with full fuel tank 
1,286 Ib 





is a steel forging, of substantially circular section, pivoted 
in needle roller bearings. Near its inboard end is the housing 
for the ball joint at the lower end of the vertically disposed 
suspension spring unit; as at the rear, a leverage ratio of 
about 5:1 is provided relative to the wheel. The lower 
link, an I-section forging, pivots on an orthodox rubber 
bush. Triangulation of the system is provided by a drag 
link obliquely mounted between the front of the sub-frame 
and the outboard end of each lower link. The telescopic 
dampers are mounted between the outer ends of the 
suspension upper links and the body structure. 

Rubber was chosen as the suspension medium for several 
reasons: it can provide a variable rate without undue 
complication; it requires no maintenance and has a long life; 
its high hysteresis permits the use of low settings of the 
dampers, with consequent good durability of these com- 
ponents, and also minimizes the transmission to the body 
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of high-frequency road excitations. The spring units used 
for the front and rear wheels of the ADO 15 are both of 
similar design, the main differences being in the installation. 
They were evolved by Moulton Developments Ltd., a firm 
with much experience of rubber springs, and are being 
manufactured for B.M.C. by Dunlop Rubber Co. Ltd. 

As can be seen from the drawing reproduced on one of 
these pages, each spring unit consists in essence of a near- 
hemisphere of rubber, bonded to inner and outer cones, 
which are steel pressings. The outer cone is fixed to the 
sprung portion of the vehicle, and an extension of the inner 
cone seats on the suspension lever, so that wheel movement 
subjects the rubber to combined compression and shear. 
Both the resilience of the natural rubber compound and its 
cross-sectional form between the cones have been carefully 
selected to give variable-rate characteristics suited to the 
weight of the vehicle and its loading range. 

It was necessary to use a considerable leverage ratio because 
of the relatively short effective travel of this type of unit. 
The consequently high loading necessitated careful design 
of the connections between the units and their levers. 
Sealed ball joints were adopted for this purpose, with nylon 
seatings recessed into the levers. A horizontal rather than a 
vertical mounting was chosen for the rear units to avoid any 
encroachment into the useful space of the body. These 
units are longer than those at the front, to facilitate installa- 
tion. They also differ in having internal bump stops, each 
in the form of a third steel cone, which gives a progressive 
increase in resistance as the full bump position is approached. 
A similar function for the front suspension is performed by 


A second sub-frame carries the complete rear suspension assembly. 
The wheels are mounted on trailing links, and the horizontally disposed 
spring units, like those that are used at the front, are of the rubber type 


paraboloidal rubber buffers, mounted on the sub-frame, 
which meet pads on the suspension upper links. The 
rebound stops for both systems are in the dampers. 
Measured at the wheel, the spring rates at the static load 
position are 118 lb/in at the front and 98 Ib/in at the rear. 
With three passengers and 50 lb of luggage, the loads per 
wheel at the same position are respectively 468 Ib and 355 Ib. 
These loads rise to 1,050 Ib and 670 Ib at full bump and fall 
to 240 Ib and 100 lb when the rebound check is in operation. 
The instantaneous periodicities of the systems are 83 and 
100 c/min at the static load position. At the front, the roll 
centre height is 2} in, whereas it is, of course, at ground level 
at the rear. The loading condition just mentioned gives a 
front : rear weight distribution of 57 : 43 per cent; with the 
driver only aboard, this ratio changes to approximately 
60 : 40, while in the maximum loaded condition the weight 
becomes very nearly balanced, at the figure of 50-5 : 49-5. 
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Ball joints at each end of the steering swivels accom- 
modate both suspension and steering articulations. The 
steering arms are disposed to the rear of the swivel members 
and are directly connected, by rods of equal length, to the 
ends of the rack. Ease of manoeuvring is promised by the 
turning circle of 29 ft 6 in, and the steering is high geared, 
only 24 turns of the wheel being required from lock to lock. 

There are two interesting features of the Lockheed 
hydraulic braking system. First, the front and rear assemblies 
both are of the leading and trailing shoe layout. The 
proportioning of braking effort is thus controlled solely by 
the sizes of the respective slave cylinders. With 7 in 
diameter drums in 10 in wheels, and a kerb weight below 
114 cwt, there should be no difficulty in getting ample 
retardation with this standardized layout, which has obvious 
production advantages. The second noteworthy point is 
that the drums are appreciably wider than the 1} in width 
of the shoes. Thus, there is room for a future increase in 
lining area in the event of a rise in performance or weight. 
The lining area of 67-5 in? gives a figure of 118 in?/ton kerb 
weight. A pressure limiting valve is fitted in the pipeline 
to the rear brakes, as on the 2-9-litre Wolseley and Austin 
cars, to minimize the risk of locking of the rear wheels. 

Early prototypes of the ADO 15 were fitted with experi- 
mental air-cooled, twin-cylinder engines, but these were not 
considered satisfactory in terms of economy, noise level, 
smoothness and durability. It was therefore decided to 
install a four-cylinder engine based on the B.M.C. Series A, 
948 cm*® power unit, but with the stroke reduced from 
76:2 mm to 68:26 mm. Since the existing bore of 62-9 mm 
is retained, the stroke : bore ratio of the new unit is 1-085: 1. 

Above the crankshaft, the new engine is similar to the 
Series A unit, and it has the same main and big-end bearings. 
The cylinder block and timing drive are the same, as are the 
camshaft and the complete cylinder head and valve gear 
assembly. As a further manufacturing economy, the 
Series A connecting rods are used; in consequence, the 
ratio of connecting rod length : stroke is unusually high at 
2:14:1. To keep the compression ratio at 8-3:1, the 
pistons are, of course, of a different design. 

Another difference is in respect of the manifolding: a 
single iron casting comprises both the inlet and the exhaust 
manifolds. The middle tract of the exhaust portion has a 
common wall, over part of its length, with the inlet portion, 
to provide a hot spot. As on the Series A engine in the 
Morris Minor 1000, an S.U. semi-downdraught carburettor 
is fitted, but it has a modified mounting of the oil-bath type 
air filter, to minimize the overall height. 

The radiator occupies a conventional position relative to 
the engine but, because of the transverse mounting, is 
towards the left side of the car. Air enters the engine 
compartment by the normal frontal opening and is pushed 
by the fan through the radiator core, discharging into the 
wheel arch through a grille. When the vehicle is in motion, 


At the inboard end of each 
transmission half-shaft is 
a universal joint incor- 
porating a _ four-arm 
spider. Each arm carries 
a conical, bonded-on 
rubber bush 





this air flow through the radiator is assisted by a depression 
induced in the wheelarch. With the bonnet open, the 
accessibility of the engine for routine maintenance is excellent. 

As installed in the Morris Minor 1000, the Series A engine 
has a gross power output of 37b.h.p. at 4,800 r.p.m., or 
39 b.h.p/litre. Because of the higher volumetric e‘ficiency 
of the 848 cm® unit, resulting from its proportionately larger 
valves, it develops the same maximum power, but at 
5,500 r.p.m. This speed is well within limits for the 
shorter-stroke crankshaft, and gives a mean piston speed of 
only 2,460 ft/min. The maximum torque is 44 lb-ft at 
2,900 r.p.m., compared with the 501b-ft at 2,500 r.p.m. 
of the larger engine. 

Whereas the ratio of maximum torque : torque at maximum 
b.h.p. is 1-24: 1, that of speed at maximum torque : speed 
at maximum power is 0-527: 1. The specific power output 
is 43-6 b.h.p/litre, and in terms of piston area the engine 
develops 1-92 b.h.p/in®. Other power figures of interest 
are those of the b.h.p/Ib of the complete engine-transmission 
unit weight, and the b.h.p/ton in respect of the vehicle 
kerb weight: these are respectively 0-12 and 64-4. 

There is a sharp transition from the orthodox to the 
unorthodox behind the rear main bearing of the crankshaft 














This sectional view of one of the front suspension 
spring units shows the shape of the rubber cone, 
also the method used to get the desired 
leverage ratio. The ball joint is sealed and 
has a nylon seating to obviate lubrication 


and below the sump joint face. As was mentioned initially, 
the gearbox is housed within the sump, and its shafts are 
parallel with the crankshaft but below it. A through-drive 
type of clutch would clearly be unsuited to this layout, so 
a co-axial arrangement of the driving and driven shafts has 
been adopted. The single dry plate has a diameter of 7} in 
and a friction area of 2 18-2 in’; it is situated ahead of the 
flywheel, and slides axially on the splined end of the hollow 
driven shaft, which houses two pressure-lubricated white- 
metal bearings, running on the tail of the crankshaft. 
Aluminium is used for the clutch housing and for the end 
cover, on which is mounted the operating lever. A hydraulic 
linkage is employed between the lever and the pedal. 

On the forward end of the driven shaft, immediately 
behind the rear main bearing of the crankshaft, is a single- 
helical spur gear. This drives an intermediate gear, the 
shaft of which runs in two needle roller bearings, one 
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housed in the rear wall of the sump and the other in a 
secondary, internal wall. The intermediate gear drives the 
input gear of the gearbox mainshaft which, like the layshaft, 
is carried in ball and roller bearings. Weight is kept to a 
minimum by the use of Elektron magnesium alloy for the 
sump casting, the base of which is finned for cooling. 

The layout of the gear train is normal and, in fact, closely 
resembles that of the Series A box. However, there are 
certain modifications owing to the reversed direction of 
rotation, the synchromesh has been modified and second 
gear is rather higher than before. Also, repositioning of 
the reverse crain has facilitated the engagement of bottom gear 
from neutral. The forward ratios are 1 : 1, 1-412: 1,2°172: 1 
and 3-628 : 1, and reverse also is 3-628: 1. 

Although the method of gear selection, by means of three 
rods and forks, is conventional, the gearbox disposition 
necessitates a rather indirect external system of operation. 
The shaft which carries the striker passes obliquely through 
the side wall of the sump—the rear wall in relation to the 
vehicle—and on its outboard, or upper, end is a lever with 
a ball end. This ball end registers in the socket of a second 
lever fitted on an intermediate shaft disposed at 90 deg to 
the striker shaft. The intermediate shaft thus is inclined 
downwards above the final drive casing bolted to the side of 
the sump; an extension of this casing forms a support for 
the lower portion of the shaft. A cover plate on the extension 
carries a conventional spherical mounting for the long gear 
lever. Below this mounting, the lever has a ball end that 
registers in the socket end of a short arm on the intermediate 
shaft. 

The output gear of the mainshaft is at the opposite end 
from the input gear, that is, towards the left-hand side of 
the car. It is also of single-helical spur type, with 17 teeth, 
and drives a 64-tooth gear in the final drive assembly, so 
the top gear ratio is 3-765: 1. This large gear carries an 
orthodox two-pinion differential unit in exactly the same 
way as does the crown wheel of a bevel-drive rear axle. 
The output shafts of the differential have splined ends. 

As applies to so many other features of the car, the 
orthodox is forsaken in the engine mounting, because the 
nature of the problems demands a different approach. All 
vertical loads are taken by two sandwich type rubber 
mountings, one at each end of the engine, interposed between 
the unit and the sub-frame. These mountings are inclined 
laterally, relative to the vehicle, so the rubber is in combined 
compression and shear. The tendency to rocking under 
torque reaction is controlled by a rubber-mounted tie rod 


MGA 


HE recent introduction of the MGA 1600 marks the 

second stage in the development of the MGA car 
which, since its introduction in 1955, has become one of the 
world’s most popular sports models. Last year, the earlier 
version, which was powered by the B.M.C. 1,489 cm®* 
Series B engine, was joined by the Twin Cam model, fitted 
with a larger-bore, high-performance unit of 1,588 cm®* 
swept volume and having its valves actuated by two overhead 
camshafts. This larger engine size is repeated in the MGA 
1600 but, although the two units have identical cylinder 
dimensions, the latest engine is a straightforward develop- 
ment of the Series B model, with normal push rod actuated 
valves. 

As was the case with the MGA, the new car is available 
in two forms. Both are two-seaters but one is of the open 
type while the other is a fixed-head coupé. Such has been 
the success of the MGA that, apart from the fitting of the 
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The boot lid is hinged at the bottom to increase the effective capacity. 
Externally flanged joints are an unusual detail of the body construction 


between the top of the cylinder block and the dash structure. 
Additionally, the exhaust system is ingeniously utilized to 
impart mild restraint against torsional flutter: the exhaust 
pipe is rigidly clamped to the manifold and the lower part 
of the final-drive casing, and is flexibly anchored to the 
body floor immediately ahead of the silencer. 

Because of the torsional stiffness of the short shafts 
necessary with front-wheel drive, a controlled degree of 
resilience must be provided if the transmission is to be 
adequately smooth. On the ADO 15, this resilience is given 
by simple but effective rubber bushed inner universal joints. 
The joints were evolved and patented by Moulton Develop- 
ments Ltd., and are manufactured by B.M.C. They are 
of the Hooke’s type, with a four-arm spider, of forged steel, 
to which are bonded the part-conical rubber bushes. The 
bushes have split outer sleeves that are clamped together 
by the U-bolt securing each spider arm in a semi-circular 
housing. Both the driving and the driven components 
carry two of these housings at 180 deg to each other. 
Shoulders on the U-bolts ensure the correct amount of pre- 
loading of the rubber. 

The outboard, or driven, members of the joints have 
splined bores, in which the Birfield half shafts are a sliding 
fit. At the outboard ends of the shafts, connecting them to 
the live stub axles, are constant-velocity universal joints 
made by Birfield, to Rzeppa patents. In these joints, the 
drive is transmitted by six steel balls, positioned by a cage and 
housed in arcuate grooves in the driving and driven members. 
Each stub axle is carried in two single-row ball bearings. 


1600 


larger engine, the only major change to its successor is the 
adoption of disc brakes on the front wheels, to give a stopping 
power commensurate with the higher performance. 

A stroke of 88-9 mm is retained for the new engine, but 
the bore is 75-39 mm, as against the 73-025 mm of the normal 
Series B unit. As before, two S.U. semi-downdraught 
carburettors are fitted, and the compression ratio remains 
at 8:3: 1. The cylinder head and the valve and port sizes 
are unaltered, but the piston design has been modified to 
provide the necessary increase in clearance volume. While 
the gross power output of 79-5 b.h.p. at 5,600 r.p.m. is well 
below that of the Twin Cam engine, it is 7:5 b.h.p. more 
than was produced by the MGA, with benefit in respect of 
the maximum speed. Since the maximum torque has 
increased from 77-41b-ft to 871b-ft, with a virtually 
unchanged vehicle weight, the acceleration and hill climbing 
capabilities of the new vehicle are materially improved. 
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The stroke : bore ratio of the MGA 1600 unit is 1-18 : 1, 
and that of connecting rod length: stroke is 1-86:1. At 
maximum b.h.p., the piston speed is 3,270 ft/min. The 
output in terms of b.h.p/litre is almost exactly 50 and in 
respect of b.h.p/in* piston area it is 2°87. There is a ratio 
of 0-68: 1 between the speeds at maximum torque and 
maximum power, and the ratio of maximum torque : torque 
at maximum power is 1-17: 1. The minimum brake specific 
fuel consumption is 0-55 pt/b.h.p-hr. Based on the manu- 
facturers’ quoted figures, the b.h.p. developed per Ib engine 
weight is 0-22, and the b.h.p/ton vehicle kerb weight is 88-3. 

A Borg and Beck single-dry-plate clutch is employed: 
it has a diameter of 8 in and a friction area of 2 24:3 in?. 
The gearbox, which is basically the Series B unit, but with 
ratios closer than standard, is unchanged from that of the 
MGA, as also is the hypoid-bevel, three-quarter floating 
rear axle. Ratios of 1:1, 1-375:1, 2:21:1 and 3-64: 1, 
with a reverse of 4:78:1, are provided by the gearbox, 
and the rear axle ratio is 4-3: 1. The road speed per 1,000 
engine r.p.m. in top gear is 17-16 m.p.h. 

Semi-elliptic springs and lever type dampers are employed 
for the rear suspension. To induce a slight roll steer effect, 


MGA 1600 SPECIFICATION DATA 





Suspension 

Front Double transverse wishbones 
and coil springs, with lever type 
dampers 

Rear Semi-elliptic springs, 
lever type dampers 


Engine 

Number of cylinders 4 

Bore 75°39 mm 

Stroke 88:9 mm 

Swept volume 1,588 cm* 

Maximum b.h.p. (gross) 79-5 at 
r.p.m. 


with 


Maximum b.m.e.p. 135 Ib/in* 
Maximum torque 87 \b-ft at 
3,800 r.p.m. 
Compression ratio 8-3: 1 
= Three-bearing, forged 
stee 
Valves Push rod operated, over- Brakes 
head, vertical. Exhaust valves of Front Lockheed hydraulic, disc 
stee type, 11 in diameter 
Combustion chamber type Weslake, Rear Lockheed hydraulic, drum 
heart shape type, 10 in diameter; shoe width, 
Carburettors Two S.U. H4, semi- i 
downdraught 
Fuel pump S.U. PD electric 
Dry weight 359 lb, including clutch rear 


Steering 

Type Rack-and-pinion 
Turning circle 28 ft 

Turns from lock to lock 24 


in 

Distribution of braking effort 
front 69 per cent 
31 per cent 


Wheels and tyres 

Wheel type Pressed-steel disc, with 
four-stud attachment; centre-lock 
wire wheels optional extra 

Tyre size 5-60—15 in 

Pressures front 17 Ib/in® 

rear 20 1b in* 

increased by 4l]bin* for fast 
driving and 6 Ib in* for competi- 
tion work 


Transmission 
Clutch Single 
diameter 
Gearbox type Four-speed, 
synchromesh on second, 
and fourth 

Gear ratios 


dry plate, 8in 


with 
third 





Dimensions 

Wheelbase 7 ft 10 in 

Track, front 3 ft 114 in 

Track, rear 4 ft 0} in 

Ground clearance 6 in 

Overall length 13 ft 0 in 

Overall width 4 ft 10 in 

Overall height 4 ft 2 in, laden 

Kerb weight, with full fuel tank 
2,016 ib 


1 
® | 
reverse 4°78: 1 
Dry weight 67} Ib 


Propeller shaft Open, with needle 
roller bearing universal joints 


Rear axle 

Type Three-quarter floa*ing, with 
hypoid-bevel reduction, 4:3: 1 
ratio 





Apart from having an engine of greater 
swept volume, the MGA 1600 differs only in 
minor respects from its predecessor. One 
improvement is the embodiment of sliding 
panels in the detachable side curtains 


the front anchorages of the springs are lower than those at 
the rear. Comprising coil springs and double transverse 
wishbone links, of unequal lengths, the front suspension 
follows normal B.M.C. practice. The upper wishbones are 
mounted on the pivot shafts of the lever type dampers. No 
changes have been found necessary to the light and accurate 
rack-and-pinion steering; to give a comfortable rake to the 
column, the rack unit is mounted ahead of the engine. The 
spring rates for the rear and front suspension are respectively 
125 and 100 Ib/in, that at the front being measured at the 
wheel. 

The hydraulic braking system is of Lockheed manufacture. 
In comparison with the MGA, the only alteration to the 
10in diameter rear drum brakes is the fitting of linings 
having improved anti-fade characteristics. The 11 in 
diameter discs of the new front brakes are of high-grade 
cast iron and have a thickness of 0-38 in. There are two 
friction pads per caliper unit, each having a rubbing area 
of 5-4in*. The pads can readily be changed, detachment 
merely involving the removal of a pin and a clip. 

Now that so many British cars are of unitary construction, 
the retention of a separate chassis frame for the MGA 1600 
is of considerable interest. This frame has as its basis two 
box-section side members which, as viewed in plan, are 
outswept behind the front wheels and are swept inward 
again to clear the rear wheels. In side elevation, there is a 
slight upsweep at the front and a more pronounced one 
over the rear axle. There are five main cross members, 
that at the front being fabricated from steel pressings; it 
forms a mounting for the front suspension and also for the 
front of the power unit. 

Immediately behind the engine is a cross member of 
circular-section tubing. To the rear of this is another, of 
square-section tubing, which has welded-on brackets that 
carry the back of the gearbox. At the upsweep of the side 
members is the fourth main cross member, constructed from 
a combination of circular-section tubing and pressings. The 
final cross member, also of circular-section tubing, is at the 


The styling of the rear end is neat but the boot is necessarily shallow 


Automobile Engineer, August 1959 














ne rear of the frame. Between the second, third and 
h cross members are fore-and-aft bracing members 
med near the longitudinal centre line of the frame. 
uonally, the side members are reinforced between the 
i and fourth cross members. The triangulated scuttle 

ture, of fabricated construction, is unusually rigid. 
iclow the waistline, the bodies of the open and coupé 
ls are virtually identical; both are noteworthy for their 
ing cleanliness of line and economy of decoration. 
hood of the open version embodies a large rear light, 
i stows neatly behind the seats. An improvement has 
n made in the side curtains, which now have a sliding 
r transparent portion; this can be opened, for signalling, 

nd is watertight when closed. 

The coupé has a steel top, and its windscreen has slightly 
‘ss rake than has that of the open car. However, it has 
appreciably more wrap-round, and the three-piece rear 
light is also of the wrap-round type, to avoid the blind-spot 
on the rear quarters that otherwise occurs with a two-light 
body. There is the normal arrangement of winding door 
windows and hinged ventilating panels. On both bodies, 
the capacity of the rather shallow boot is markedly restricted 
by the floor mounting of the spare wheel. All the body 
panels are of 20 S.W.G. steel, except for the doors and the 
boot and bonnet lids, which are of 18 S.W.G. aluminium. 
With the steering wheel in the straight-ahead position, a 
good view of the matching speedometer and tachometer is 
given by the unusual arrangement of the wheel spokes, 
which form a wide-angle X. The other instruments comprise 
gauges for oil pressure, water temperature and fuel level, 
and there is accommodation for heating equipment and for a 


















which was 


r pee original Sunbeam Alpine model, 
manufactured between 1953 and 1955, was a drop-head 
wo-seater car, of good appearance, with a 2-3-litre four- 
ader engine producing 80 b.h.p. Although the car was 
sable of speeds in the region of 95 m.p.h., a kerb weight 
about 3,000 1b slightly restricted the acceleration. In 
rast, the latest Alpine, an open occasional four-seater, 
sowered by a 14-litre engine developing 83-5 b.h.p., and 
kerb weight is very much lower at 2,165 1b. Since the 
has compact dimensions and a good aerodynamic form, 
serformance should be excellent in its class. The Alpine 
f unitary construction and its general layout follows 
yodox British lines. Current trends are evident in the 
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The discs of the front brakes are of 10 in diameter and 0-38 in thick 


radio set, both of which are listed as optional extras. 

At 7 ft 10 in, the wheelbase is relatively long for a modern 
14-litre sports car, though the figure is, in fact, almost 
traditional for this make. It was employed for a number 
of the pre-war cars and for the post-war TD series Midgets. 
The wheelbase : overall length ratio is 0-693: 1, and other 
ratios of interest are those of wheelbase : mean track, 1-95: 1, 
and of mean track: overall width, 0°829:1. The frontal 
area of the open model, with hood raised, is estimated to be 
13-77 ft®. Of the kerb weight quoted in the specification 
table, 53 per cent is carried by the front wheels. 





ALPINE 


Unusually clean lines are a characteristic 
of the Sunbeam Alpine. The tail fins ore 
prominent, and the windscreen, which is 
of wrap-round type, has considerable rake 


braking system, in which disc type 
brakes are employed at the front 
and drum type at the rear. 

In its basic design, the lower part 
of the engine closely resembles the 
established 1,494 cm®* Rapier engine, 
with its. slightly over-square dimen- 
sions of 79:076-2 mm. Above the 
joint face at the top of the cylinder 
block, however, the new unit differs 
considerably from its predecessor. 
Whereas the Rapier has a cast iron 
cylinder head, providing a com- 
pression ratio of 8-5:1, the Alpine 
engine has an aluminium head giving a ratio of 9-2:1. 
Although a bath-tub type of combustion chamber is still 
employed, the parallel valves are now inclined to the left at 
4} deg instead of being vertical. ‘This change has raised the 
volumetric efficiency, by easing the bends in the ports, and 
has resulted in better combustion and coolant passages. 

A marked improvement in gas flow has been gained by 
attention to the exhaust system. This now comprises two 
twin-branch manifolds feeding into a single pipe at a 
considerable distance from the ports. One manifold is 
connected to numbers 1 and 4 exhaust ports and the other 
to numbers 2 and 3. As before, twin Zenith downdraught 
carburettors are fitted, but the Rapier’s large oil-bath air 
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filter is replaced by two small filters, one for each carburettor. 
Also, because the latest exhaust system provides no hot 
spot, the inlet manifold has a water jacket. 

The engine has a three-bearing crankshaft; whereas 
copper-lead, with a lead-indium coating, is specified for the 
big-end bearings, white metal is used for the main bearing 
shells. A in pitch duplex chain drives the camshaft, and 
the design of the bucket type tappets, push rods and rockers 
follows normal Rootes practice. Lubrication is effected by 
means of an eccentric-lobe pump, and the oil passes through 
a full-flow filter. The sump has a capacity of 8 pints. A 
cross-flow radiator is employed, with a separate header tank. 

By virtue of these various improvements, the new engine 
develops no less than 10-5 b.h.p. more than the Rapier unit. 
Its r.p.m. for maximum power are 5,300 as against the 
5,200 of the earlier engine. There is also a marked increase 
in the maximum torque, the figures for the two units being 
respectively 89-5 lb-ft at 3,400 to 3,800 r.p.m. and 81-3 lb-ft 
at 3,000 r.p.m. For the Alpine engine the b.h.p. developed 
per litre is 55-9 and, in terms of b.h.p/in* piston area, a 
figure of 2-75 is obtained; the b.h.p. developed per Ib engine 
weight is 0-26, and the output in terms of b.h.p/ton vehicle 
kerb weight is 86-4. At maximum torque, the very creditable 
b.m.e.p. of 148 Ib/in? is attained. 

Other performance criteria are as follows. The stroke : bore 
ratio is 0-964: 1, the ratio of connecting rod length : stroke 
is 1-92: 1, and the mean piston speed at maximum power 
is 2,650 ft/min; the ratio of speed at maximum torque : speed 
at maximum power is 0-68:1, and that of maximum 
torque : torque at maximum power is 1-17: 1. The minimum 
brake specific fuel consumption is 0-447 pt/b.h.p-hr, at 
4,500 r.p.m. 

The Borg and Beck 8 in diameter single-dry-plate clutch 
has a friction area of 224-3 in®. It transmits the drive to 
the four-speed gearbox, which has synchromesh on top, 
third and second gears and is controlled by a short, central 
lever of remote-control type. For several years, in gearboxes 
produced by the Rootes Group, the intervals between the 
upper three gears have been large, and that between second 
and first has been very small. A more logical arrangement 
has now been adopted on the Alpine, by raising third and 
second appreciably and lowering bottom gear. The ratios 
are 1:1, 1-39: 1, 2:14: 1 and 3-35: 1, giving progressive 
reductions of 39, 54 and 56 per cent. These ratios are now 
used on the Rapier also. Owing to the better power : weight 
ratio, an effective top gear higher than that on the Rapier is 
employed on the Alpine. Similarly, bottom gear is also 
higher in terms of road speed for a given engine r.p.m. 

Laycock de-Normanville overdrive is available as an 
optional extra, and provides a step-up on 0-803: 1 on top 
and third gears. Although overdrive third is thus only 





Sunbeam Alpine 


SPECIFICATION DATA 





Engine 

Number of cylinders 4 

Bore 79 mm 

Stroke 76:2 mm 

Swept volume 1,494 cm* 

Maximum b.h.p. (gross) 83-5 at 
5,300 r.p.m. 

Maximum b.m.e. p. 148 Ib in* 

Maximum torque 89:5 \b-ft at 
3,400 to 3,800 r.p.m. 

Compression ratio 9-2: 1 

Crankshaft Three-bearing, forged 
steel 

Valves Push rod operated, over- 
head, inclined at 44 deg to vertical 

Combustion chamber type Modifie 
bath tub 

Carburettors Two Zenith 36 WIP2 
eas with individual air 
filters 

Fuel pump AC mechanical 

Dry weight 322 Ib 


Transmission 

Clutch Single dry plate, 8 in dia- 
meter, with hydraulic actuation 

Gearbox type Four-speed, with 
synchromesh on second, third 
and fourth. Laycock-de Norman- 
ville overdrive optional extra, 
effective on third and top gears 

Gear ratios 


Normal Overdrive 
23 


fourth 1:1 0-803 
third 1-392:1 
second 2:141:1 
first 3-346: 1 
reverse 4:239:1 
Dry weight 
Suendeed 72 1b; with overdrive 
91 


BSe7's 2 


Propeller shaft Open, with needle 
roller bearing universal joints 


Rear axle 
Type Semi-floating, with hypoid- 
bevel reduction 
Ratio Standard 3:89: 1 
with overdrive 4:22: 1 


Suspension 


Front Double wishbones, trailing 
slightly, and coil springs, with 
ae dampers and anti-roll 
ar 

Rear Semi-elliptic 
lever type dampers 


springs, with 


Steering 

Make and type Burman recircu- 
lating ball 

Ratio 14-5: 1 

Turning circle 34 ft 

Turns from lock to lock 3 


Brakes 
Front Girling hydraulic, disc type, 
9-5 in diameter 
Rear Girling hydraulic, drum type, 
9 in diameter; shoe width, 1-75 in 
Distribution of braking effort 
front 64 per cent 
rear 36 per cent 


Wheels and tyres 

Wheel type Ventilated disc, steel, 
with four-stud attachment 

Tyre size 5-60—13 in 

Pressures front 22 tb in* 

rear 23 1b in’ 

Both raised by 21b in® for fast 
driving 


Dimensions 


Wheelbase 7 ft 2 in 

Track, front 4 ft 3 in 

Track, rear 4 ft O04 in 

Ground clearance 5% in 

Overall length 12 ft 11} in 

Overall width 5 ft 04 in 

Overall height 4 ft 34 in, with hood 
raised 

Kerb weight, 
2,165 Ib 


with full fuel tank 





12 per cent below normal top, the magnitude of the overdrive 
ratio is probably the smallest that would give a worthwhile 
reduction in engine speed in top gear. A lower third gear 
would only improve the spacing where the overdrive is fitted, 
and would be definitely disadvantageous without it. The 
semi-floating, live rear axle has a hypoid-bevel reduction 
of 3-89: 1 in standard form, and 4-22: 1 with overdrive. 
In top gear, the road speed per 1,000 r.p.m. is 17-2 m.p.h. 
with the standard ratio; with the lower ratio, the figures are 
15-9 and 19-8 m.p.h. in the normal and overdrive top gears 
respectively. 

A conventional rear suspension layout, comprising semi- 
elliptic springs and Armstrong lever type dampers, has been 
adopted. The double wishbone type front suspension is 
mounted on a box-section cross member, which is bowed, 
as viewed in plan: this member also carries the front mount- 


Although the lower half of the engine of 
the Alpine closely resembles that of the 
Rapier, the aluminium cylinder head is new. 
It incorporates slightly inclined valves 
and is fitted with a water-jacketed inlet 
manifold; the exhaust manifolding provides 
unusually good gas-flow characteristics 
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ings for the power unit. In its layout, this suspension differs 
from most others in that the wishbone pivot axes on the 
two sides are not parallel, but are convergent to give a 
considerable trailing effect. This convergence serves the 
dual purpose of reducing camber variation and of minimizing 
the length of the trailing overhung portions of the cross 
member. The suspension medium is coil springs, which 
are largely enshrouded by the ends of the cross member. 
Telescopic Armstrong dampers are mounted co-axially 
within the springs, and an anti-roll bar is fitted. At the rear, 
the spring rate is 110 lb/in, the periodicity 85 c/min, the 
roll centre height 11 in, when the vehicle is fully laden, 
and the roll stiffness 2,280 in-lb/deg. Corresponding figures 
for the front suspension, the roll centre of which is at 
ground level, are 77-5 lb/in, measured at the wheel, 72 c/min, 
and 2,380 in-lb/deg. 

The Burman recirculating-ball steering box is mounted 
behind the front wheels and has a double-ended drop arm. 
This lies fore-and-aft in the straight-ahead steering position, 
and its leading end is connected by a short rod to the right- 
hand steering arm. The other end is linked by the inter- 
mediate rod to a double-ended slave lever on the left, which 
in turn is connected to the other steering arm. This arrange- 
ment is necessary to bring the intermediate rod to the rear 
of the cylinder block. With left-hand drive cars, of course, 
the positions of the slave lever and steering box are inter- 
changed. The box has a ratio of 14-5: 1 and three turns of 
the wheel are required from lock to lock, for a turning circle 
of 34 ft. 

Girling hydraulic brakes are employed. The layout 
follows the current trend in respect of fast cars; disc brakes 
are installed at the front and drum type are at the rear. 
The discs, which are of a high-grade grey cast iron, have a 


An optional extra is a 
detachable hardtop made 
of aluminium. It has a 
large rear light of the 
wrap-round type 


diameter of 9-5 in and a thickness of } in. Their calipers 
are of the fixed type, with a single friction pad of 5-15 in? 
area on each side. Drums of 9 in diameter are fitted to the 
rear wheels and are equipped with 1-75 in wide shoes. Of the 
total braking effort, 64 per cent is applied to the front wheels 
and 36 per cent to the rear wheels. Pressed steel disc type 
wheels are standard, but centre-lock wire wheels can be 
supplied as an alternative at extra charge. The tyre size is 
5-60—13 in. 

In keeping with the Rootes policy of standardization, the 
basic underbody structure of the Hillman Husky is used for 
the Alpine. However, it incorporates a cruciform bracing 
member and is modified at the rear to provide a raised boot 


In spite of its low build and good aeradynamic shape, the Alpine has a 
boot of good capacity. The treatment of the rear lamp groups is pleasing 


floor, with stowage for the spare wheel beneath it. Integral 
with this structure are the wheel arches and scuttle, and to it 
are welded the mid-section of the body and the front and 
rear portions, both of which embody the wings. Steel of 
20 S.W.G. is employed for most of the pressings but certain 
panels are in 18 S.W.G. material. The body has attractive 
and very clean lines, characterized by a falling bonnet 
profile, with a shallow frontal intake, and tail fins forming 
an extension of the waistline. A considerable but not 
excessive rake has been given to the windscreen, which is 
of the wrap-round pattern and has a stainless steel surround. 
The wide doors give easy access to the front and rear seats. 

Separate bucket front seats are provided, and there is a 
fixed central armrest, which embodies a lockable glove box. 
The rear seat cushion and squab are thinly upholstered, 
since the seating is only intended to be of an occasional 
nature. When no rear passengers are carried, a considerable 
additional quantity of luggage can be stowed at the back. 
The battery is under the rear seat cushion, and the squab 
hinges forward to give access to the concealed and neatly 
folding hood of plastics coated fabric. Safety glass is used 
for the frameless side windows, which wind right down into 
the doors. A detachable aluminium hardtop, of handsome 
appearance and with a wrap-round rear light, is available 
as an optional extra. The fuel tank, which is mounted under 
the floor of the boot, has the rather modest capacity of 
9 gallons. 

Shock-absorbent pads are fitted to the upper and lower 
edges of the facia panel. The instruments are well laid out, 
and include matching speedometer and tachometer; there 
are also fuel, oil pressure and water temperature gauges, 
and an ammeter and a clock can be installed if desired. 
A heating and ventilating system is standard equipment, 
and there is provision for a radio. 

The major dimensions of the Alpine are given in the 
specification table. Of the kerb weight, 50 per cent is carried 
by each pair of wheels. The ratios of wheelbase : overall 
length and wheelbase : mean track are respectively 0-554: 1 
and 1:73: 1. At 0-823: 1, the ratio of mean track : overall 
width is relatively high. The frontal area is 16 ft. 





Revised British Standard 


THE British Standards Institution has announced the 
introduction of B.S. 2509: 1959, entitled Periodicals of 
reference value: form and presentation. It replaces the previous 
standard, which was published in 1954 under the title 
Layout of periodicals. The standard has been brought up to 
date and the title changed to avoid too strong a typographical 
implication. Probably the most important change in the 
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content is in the section “Articles and other contributions”’, 
in which internationally recommended practice is now 
advocated. The standard itself conforms in the main to the 
recommendations of the International Organization for 
Standardization. Copies of the standard are obtainable from 
the British Standards Institution, Sales Branch, 2 Park 
Street, London, W.1. The price is 6s, postage extra. 
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Press-fitting of Valve Guides 


“*Gear-O-Mation” Semi-automatic Machine Assembles Guides in a Range of Five Diesel 


Engine Cylinder-head Units 


A MACHINE for either simultaneously or sequentially 
pressing valve guides into engine cylinder heads has been 
developed by the Gear-O-Mation Division of the Michigan 
Tool Company, Detroit, U.S.A. Hydraulically operated 
and electronically controlled, the machine fits the guides at 
a predetermined pressure into any one of a range of five 
different cylinder heads. The heads are for two-, three-, 
and four-cylinder blocks for line-type and V-type diesel 
engines. Three-cylinder and four-cylinder models are of 
two types, having either two or four valves per cylinder. 
After insertion of the guides, the machine provides visible 
and audible indication (signal light and bell) of any bushings 
which are improperly positioned or loose fitting. 

The versatility of the new machine is provided by an 
interlocked electric and hydraulic circuit individually 
controlling four rams, in combination with easily changed 
ram guides. Normally, each ram will press-fit two bushings 
for each engine cylinder, and the alternative ram guides are 
used when it is desired to press-fit four bushings per 
cylinder. The operation can also be variably controlled for 
either simultaneous or sequential pressing. ‘The machine 
illustrated is arranged for semi-automatic operation. Valve 
guides are preliminarily finger-positioned and the cylinder 
head is manually rolled into and manually rolled out from 
the machine. However, the basic design can readily be 


Gear-O-Mation semi-automatic assembly machine for press-fitting 
from four to sixteen valve guides into cylinder heads for a range of 
two-, three- and four-cylinder diesel engine blocks 


A three-cylinder unit with the guides positioned ‘in the pilot plate. In 
this view the table and work are shown lowered and seated prior to the 
descent of the rams. Usually the rams are operated sequentially 


modified for fully automatic production, if desired. 

In operation, cylinder heads with the bushings held in 
position by a pilot plate are manually fed on a roller track 
to a hydraulically operated end-stop. This stop is adjustable 
to provide location for the different cylinder heads. The 
subsequent work cycle is entirely automatic. Table and 
work are lowered to the “press” position where, if the work 
is positively positioned, it makes contact with a limit switch 
controlling the ram action. Each ram is powered from a 
3% in stroke, 2in diameter, hydraulic cylinder. Only those 
rams pre-designated by a selector switch lower to press-fit 
the guides of the particular cylinder head being run. 

Whilst it is possible to operate all rams simultaneously, 
the machine is usually set for the rams to move down in 
sequence. The advantage is a substantial saving in 
maximum power requirements for a negligible loss of time. 
As the rams return to their dwell position, they actuate a 
pressure switch-controlled circuit that raises the work and 
the table to a position for the easy exit and movement of the 
work to a roller conveyor feeding a transfer machine. 

Pressure imposed on the guides by the ram is adjustable 
between 8501b and 1,3001b to meet specific requirements. 
Should a guide be pressed in with less than the predeter- 
mined pressure, visual and audible signals are given to the 
operator. All controls are located for easy accessibility. 
Maintenance and servicing requirements have been 
minimized by the use of a new control-panel wiring system. 
The wiring is numbered instead of colour coded, and all 
primary components are labelled for ready identification. 

Total weight of the unit is about 3,000 lb and floor space 
requirements are only 3 ft by 6ft. The sole British agent 
for the Michigan Tool Company is Gaston E. Marbaix ¥td., 
Devonshire House, Vicarage Crescent, London, S.W.11. 
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Versatility in Transfer Machines 


Cross Transfer-Matic Line Machines Four Different Transmission Housings 


Automatically Without any Change of Tooling Set-up 


( Daviousty, the heavy capital investment in a transfer 
machine can be justified, and the advantages of automatic 
production fully realized, only if the specific workpiece is 
required in sufficiently large volume to ensure full utilization 
of the machine. This tends to limit the application of 
transfer machines, since many components that could well 
be machined automatically are required only in too small 
quantities. The scheme of providing alternative sets of 
special tooling in order to produce two or three different 
components and thus to keep the line in virtually continuous 
operation is only a partial solution of the problem. It 
involves a heavy investment in special tooling which, of 
course, cannot be fully employed; storage space and possibly 
transport is required for the tooling not in use; and pro- 
duction time is lost in the changeover of tooling unless it is 
effected out of normal shift periods, when overtime or 
week-end rates would apply for the skilled labour employed. 
Inevitably, the volume of work in progress, embodying 
expended labour, is unduly heavy and will require transport, 
storage and re-issue. Length of runs must be carefully 


Cross ‘‘Sectionized Transfer-Matic’’ machine line, 


adjusted to meet production requirements, while avoiding 
either excessive stock-holding or too frequent changing 
of set-up. 

The Cross Company, of Detroit, U.S.A., has recently 
developed a new type of transfer line that automatically 
machines four different versions of an automobile trans- 
mission housing without requiring any change in machine 
set-up. Designated a “‘Sectionized Transfer-Matic’’ line, 
it embodies a number of new features in transfer machine 
methods, including part handling, transfer, locating, and 
clamping methods; tool detectors; electro-mechanical sensing 
devices; and static controls. 

Actually, for this first application of the new system, two 
lines were built. The so-called “Short” line is a single- 
purpose line for the production of one housing which is 
required in very high volume. The second, or ““Long”’ line 
also machines this high-volume housing and, additionally, 
the three different models required in smaller quantities. 
This facility enables substantial economies to be effected in 
capital investment, floor space requirements, the amount of 


The ‘‘Short’’ single-purpose Jine is shown but the ‘‘Long’’ line can machine four different housings 


automatically without change of tool set-up 
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Layout of ‘‘Long’’ and ‘‘Short’’ transfer 
lines. On the “‘Long’’ line, machining 
feur different tr issi housings, 
466 operations are performed. The 
“‘Short’’ line operates solely to machine 
one housing required in high volume. 
Static controls are used throughout 
the installation 





work in progress, work handling and storage, and set-up 
time. 

Versatility on the line is obtained by the use of newly 
developed sensing devices in combination with a series of 
identification bosses formed on the casting of the housing. 
The sensing devices are carried by the fixture clamps and, 
on establishing contact with a particular boss, suitably 
direct the processing of each housing by controlling the 
movements of machine heads, indexing units, work shuttles, 
and roll-over and turntable units. New transfer, locating, 
and clamping methods avoid mutilation of the relatively 
easily damaged aluminium workpiece. A transfer mechanism 
of the “lift and carry” type eliminates the scratching and 
scuffing of the workpiece locating face commonly associated 
with sliding or dragging the part between stations on con- 
ventional transfer lines. 

In preliminary operations, before the casting enters the 
line, the sump face is machined and six “‘scallops”’ (vertical, 
part-cylindrical depressions) are machined in the sump-face 
wall. Of these, three serve as transfer points and the second 
set of three position the part over “‘approximate” locating 
pins which accurately align it over the “final” locating 
plungers. This seeming elaboration is aimed at eliminating 
any risk of straining or damaging the relatively vulnerable 
casting. To the same end, clamping of the part is effected in 
two stages. Initial clamping pressure is light to prevent 
possible tilting of the casing as the locating pins enter their 
respective holes. Full clamping pressure is applied only 
when the pins are correctly engaged. 

Tool detectors of a new type, termed ‘“‘Protect-O-Tool’’, 
sense the presence of a broken tool, or the absence of a tool, 
and immediately stop the machine and thus prevent the 
production of scrap parts. These electronic devices are 
mounted on the bushing plate behind the usual tool bushings. 
Each is attached by a single setbolt, permitting rapid removal 
for drill bush replacement. Detection occurs as the tool 
passes through the device, both before and after the 
operation. 

Both ‘“‘Long” and “Short” lines are similarly equipped 
and employ static controls. They form, in fact, the largest 
installation so far to use controls of this type. As machine 
tools become increasingly automatic and complex, contact- 
making devices are used in greater numbers. Transfer lines 
incorporating many machine stations are relatively expensive 
and excessive down time cannot be tolerated. Recent 
surveys have shown that sensing devices, mostly limit 
switches, are a major cause of machine down time. Limit 
switches, usually snap-action devices actuated by a lever or a 
plunger, will give a high degree of reliability in many 
applications but in certain cases can fail in the presence of 
machining chips, swarf, or coolant. 

Proximity switches, a more recent development, have a 
sensing element operating on a magnetic principle and a 
control unit or power unit mounted on the panel. Their 
outstanding feature is their ability to sense the approach or 
the presence of a part or an actuating element without actual 
physical contact. They are more expensive than limit 
switches but can be designed to operate in very confined 
locations, while submerged, or while flooded with cutting 
oil or coolant. The provision of such switches on the 
“Transfer-Matic”’ lines gives optimum reliability to switching 
operations. Servicing becomes necessary only in the event 
of an unpredictable failure. 

The lines are each divided into three sections, defined as 
Operations 20, 30 and 40 and relating respectively to the 
three positions in which the housings are transferred and 
machined. Op. 20 includes all operations on the main bore 
and the front and rear faces; Op. 30 covers operations on the 
sides, including the servo bores; and Op. 40 completes the 
machining by operations on the top of the casing and on the 
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A transfer carrier; B machined transfer ‘‘scallop’’; C approximate locators 
D precision locators 


The aluminium workpiece is lifted and transferred from station to 
station. It is deposited on approximate locators on the fixture and 
aligned for the precision location and final clamping operations 


valve face and the sump face on the underside. On the 
“‘Long”’ line 468 operations are performed. These may be 
grouped as 353 boring, cross-facing, turning, counter-boring, 
drilling, reaming, tapping, chamfering, counter-sinking and 
spot-facing operations; 108 probing, inspection and cleaning 
operations; 4 part-shuttle and indexing operations and 3 
automatic identifying paint-spray operations. 

In Op. 20, the parts move through the machine with the 


axis of the main bore aligned at right angles to the line of 


transfer, exposing the ends to the machine units. Operations 
on the front and rear ends of the main bore are common for 
all cases. On the bell housing, however, they vary from 
case to case. Provision has been made to machine three 
different engine-mounting arrangements on the different 
bell housings. This is accomplished by three groups of four 
machine units on the left-hand side of the machine. Here 
the operations are selected as the parts are clamped in the 
work-holding fixture, since the sensing units are a part of 
the clamp movement. 

Op. 30 begins with a lateral part movement from the last 


Three different hole patterns are automatically selected and machined 
in the engine-mounting flange of the casing bel! housing 
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A workpiece; B bushing plate; C drill bush; DO sensing device 


New Cross ‘‘Protect-O-Tool’’ devices, each attached to the bushing 
plate by a single bolt, detect the incidental broken or missing tool 
and render unnecessary separate probe or inspection heads 


station of Op. 20. This is effected by an automatic part- 
handling device that also turns the part through 90 deg so 
the main bore is aligned parallel to the direction of transfer. 
Op. 30 is divided into three sub-sections. In Sub-section I, 
all operations on the left-hand side of all cases, including 
the reverse-servo bore, are completed by a group of ten 
machine units. In addition, a group of seven machine 
units complete all operations, including the low-speed 


servo bore, on the right-hand side of the “high-volume” 
Sub-section II, a continuation of Sub-section I, 
completes all operations, including the servo bore, on the 
right-hand side of two of the “low-volume” cases. 
Sub-section III is an off-line section, running parallel to 
Sub-section II, for machining the third “‘low-volume”’ case 


case. 


on the right-hand side. At the end of Sub-section I, a 
sensing device identifies these cases and actuates a part- 
handling unit which carries them directly to Sub-section ITI. 
Following operations in this sub-section, a similar part- 
handling unit returns them to the main line where they 
join the other cases that have moved through Sub-section II. 


An identification boss (circled) on the bell housing octuates sensing 
devices to direct the flow of parts along the line 





The sump face and the valve face on the underside are machined in the 
line section designated Operation 40 


At the end of Op. 30, a part-handling device picks up each 
case and moves it laterally to the loading station of Op. 40. 
A compound turning movement is combined with the 
lateral movement, so that the parts are placed in the loading 
station with the main bore vertical, the bell housing up, and 
with the sump face to the right-hand side. 

Op. 40 is common for all cases with the exception of the 
angular inspection-cover holes. Provisions are made for 
two different covers at four stations. Selection of the units 
is accomplished by a sensing device working with the 
clamping movement, as in Op. 20. At the completion of all 
operations, the part-handling unit turns the cases into the 
normal position, as on a vehicle, and then passes them on to 
a conveyor. 

Both the “Transfer-Matic” lines provide optimum flexibility 
through standardization of machine components and parts 
including wing bases, feed units, columns, transfer mecha- 
nisms, and other so-called “building block’”’ units. Pre-set 
tooling is employed with the Company’s machine control 
units for programmed tool changes. The aim is to reduce 
predictable down time to the absolute minimum. 


New Austin Car 


dey replace the existing A95 car, the Austin Motor Co. 
Ltd. has introduced the A99 saloon, styled by Pinin 
Farina. The technical specification of this new car is identical 
with that of the Wolseley 6/99 described briefly in the 
July 1959 issue of Automobile Engineer. There are appreciable 
differences, however, in the frontal treatment and the bonnet, 
as well as in the interior trim and the electrical equipment. 

Like the Wolseley, the A99 is powered by the B.M.C. 


larger-bore Series C six-cylinder engine of 2,912 cm’. 
This power unit is equipped with two S.U. H4 horizontal 


carburettors and has a compression ratio of 8:3:1. The 
maximum gross power output is 112 b.h.p. at 4,750 r.p.m. 
and the maximum torque of 165 lb-ft occurs at 2,400 r.p.m. 
In standard form, the car has a manually controlled three- 
speed gearbox, with baulk-ring type synchromesh on all 
forward gears, and a Borg-Warner overdrive operative on 
top and second gears. The well-known Borg-Warner 
automatic transmission is, however, available at extra cost. 

The suspension is of the normal Austin layout, with 
semi-elliptic springs at the rear and a double transverse 
wishbone arrangement at the front, with lever type dampers 
in each case. An unusual feature is the fitting of an anti-roll 
bar at the rear as well as the front. A cam-and-peg steering 


gear is employed, in conjunction with a three-piece track rod 
and slave lever. The Lockheed braking system adopted has 
disc brakes on the front wheels and drum brakes at the rear. 

In general, the body lines resemble those of the Farina- 
styled, 14-litre B.M.C. cars. A relatively flat roof pressing 
is employed and the glass area is large, as also is the boot. 
However, the body is wider in relation to its height than are 
the 1 }-litre models, and the tail fins are rather less prominent. 
There is sufficient seating width for five occupants to be 
carried in comfort, and six without overcrowding. Whereas 
the Wolseley 6/99 retains the marque’s traditional radiator 
grille, the Austin has a wide and shallow frontal opening 
and a more falling bonnet line; a small additional air intake is 
embodied in the bonnet lid. Also, owing to its lower price, 
the A99 is not equipped as standard with the matched fog 
and spot lamps of the 6/99. Another indication of the price 
differential is the use of sheet metal for the facia panel and 
door cappings of the Austin, in place of the burr walnut of 
the Wolseley. 

The principal dimensions of the A99 are: wheelbase, 9 ft; 
front track, 4 ft 54% in; rear track, 4 ft 5} in; overall length, 
15 ft 8 in; overall width, 5 ft 8} in; overall height, 4 ft 11 in; 
kerb weight, 3,421 1b; petrol tank capacity, 16 gallons. 


The lines of the Austin A99 are 
modern, but without exag- 
geration. A 2-9-litre version of 
the B.M.C. Series C six-cylinder 
engine is fitted, and there is a 
choice of an automatic trans- 
mission or a three-speed synch- 
romesh gearbox with overdrive 
on top and second gears 
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Cropping Mill-Length Bar Stock 


Hymatic Loading and Feeding Equipment for 250-ton Press in Ford Spring-leaf 


Production 


| a laminated spring production line recently put into 
operation at the Ford Motor Company Ltd., Dagenham, 
flat steel bars of random lengths from 45 ft to 60 ft are cut 
to leaf length on a 250-ton punching and cropping press. 
The bars are transferred by crane direct from the rolling 
mill in stacks 20 in high, the weight of such parcels being of 
the order of four tons. Supplied by Cowlishaw, Walker & 
Co. Ltd., Biddulph, Stoke-on-Trent, the press is provided 
with adjustable tools for cutting and punching bar sections 
ranging from 2:25 in X0-27 in to 3-0 in X0-44 in to produce 
leaves of any desired length from 5in to 5 ft. The tools 
have twin tracks so that two stacks of bars may be fed 
together, but currently a single track only is being used. 

The loading device consists of a pair of motor-operated 
screw-jacks, positioned about three feet back from the 
leading end of the stacks, which independently lift the whole 
front section of each stack up to a fixed height, where the 
top bar lies between gripper jaws. Each lift is started by 
push-button from the controller’s panel, but switches 
itself off automatically when the correct height is reached. 
The controller then closes the gripper jaws by push-button, 
and at the same time the jaws move forward to introduce 
the free end of the top bar between powered rollers. Grippers 
are automatically released and the powered rollers carry the 
bar over some eight féet of tool-change space and through 
the five feet of press tool equipment in the press. 

As soon as the leading edge appears beyond the cropping 
tools the controller releases the roll feed and the press is 
operated once to crop squarely the rough end of the bar. At 
this stage an automatic twin gripper feed mechanism comes 
into operation; the gripper jaws advancing to seize the bar 
just inside the press tools and pull it to a fixed stop which 
measures off the length to be cut. When the stop is reached 
the press is automatically tripped to crop off this length and 
the bar falls away into a bin. The grippers then return 
automatically to repeat the operation, which is continued 
until the whole length of the bar has been consumed. 


Bars up to 60 ft long are lifted from 
twin stacks, loaded on to the 
equipment and fed by powered 
rolls to the press. For safety, the 
controls are located at the side 
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Line 


Twin sets of grippers pull the bars through the tooling to adjustable 
length stops, automatically tripping the press for the next power stroke 


By the use of long bars straight from the rolling mill, 
the cost of intermediate cropping, and a number of manual 
handling operations, is eliminated. The press is operated at 
the rate of 30 strokes per minute. 

To adjust for different cut-bar lengths, the stop on the 
gripper feed mechanism may be moved by slackening two 
tee bolts and retightening. The bar-loading mechanism 
will handle the whole range of bar sections and lengths 
without adjustment. At the loading end, the jaw mechanism 
is arranged on a swivelling bridge so that it may be manually 
swung out of the way when loading a new stack of bars. 

The loading and automatic feeding mechanism was 
designed and manufactured by The Hymatic Engineering 
Co. Ltd., Redditch, Worcestershire, and the electrical 
control equipment, evolved jointly by the Hymatic Company 
and the press makers, was manufactured by Square D Ltd. 





New Plant 


Recent Developments in 


Ba pins for steering linkages are finish ground, on 
taper and ball simultaneously, by means of fully automatic 
equipment designed by Arthur Scrivener Ltd. of Tyburn 
Road, Birmingham, 24. The equipment is used in con- 
junction with the Company’s No. 2 controlled-cycle, centre- 
less grinding machine. Individual workpieces are picked 
from a rotary feed table, loaded between the wheels of the 
grinder, and subsequently returned to the table by a swing- 
over transfer mechanism. 

The rotary table is first loaded with a full charge of 32 
pieces, and at the commencement of the cycle the transfer 
fingers swing back and close upon the piece which is in 
alignment with the grinding throat of the machine. Next, 
the fingers swing over to lay it on the workplate between the 
wheels, and release it as soon as it is in position. The 
controlled-cycle mechanism of the machine then comes into 
operation to advance the control wheel and the piece against 
the grinding wheel, maintaining it in position until it is 
ground to size. The control wheel recedes and the fingers of 
the transfer mechanism close on the small end of the ground 
piece, swinging this back to replace it in its former position 
on the rotary table and releasing it. As soon as the piece is 
released, the table, the movement of which is synchronized 
with the controlled-cycle mechanism of the machine, 
indexes forward one station, and the cycle recommences. 
The table indexes clockwise, and the ground piece is ejected 
into a chute as soon as it reaches the removal hook which may 
be seen at the rear of the table. With a stock removal of 
some 0-008 in, the production rate of the machine is approxi- 
mately 240 per hour. 

Truing the radius on the grinding wheel for form-grinding 
the ball end of the piece is an important factor in ensuring 
finish and accuracy. The radius-truing attachment for this 
can be seen on the left-hand side of the machine at the back 
of the wheel. It consists in essentials of a C-shaped diamond 
carrier with trunnions at each end. It is supported by the 
concave surface of the exterior base with top and bottom 


Left: Scrivener No. 2 controlled-cycle centreless grinding machine with fully automatic equipment for grinding ball pins. 


and Tools 


Production Equipment 


bearings in which it is mounted. By means of the handle and 
adjustable gate shown, the diamond holder is swung 180 deg. 

The device is mounted on the barrel of the normal form- 
truing attachment, by which arrangement the grinding 
wheel can be trued to any desired taper or form from the 
usual former plate. In its traverse across the wheel the 
diamond reaches a predetermined stop, at which point the 
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Typical ball pin ground on the automatic machine 


traverse of the truing slide is arrested, and the required 
radius or arc is then generated by* the movement of the 
hand lever controlling the radius-truing device. In this way, 
when it is necessary, it is possible to generate a true arc as 
an emergence or a continuation of the form which has 
already been dressed on the grinding wheel from the former 
plate. Another feature of the device is that no breakdown 
in the set-up and no opening-up of the wheels is necessary 
in order to put it into operation. 

On the control-wheel side of the machine, this wheel also 
requires dressing with a somewhat similar radius, but 
being of a much smaller arc this latter can be dressed on the 
wheel from a former plate, as the control wheel merely 
serves to support the piece and does not require to envelop 
the bull profile in the same way as the grinding wheel. 


Right: Rotary indexing 


feed table and swing-over transfer fingers 
Arthur Scrivener Led. 
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Alnor mains- or battery- 
operated dew point meter 


Electric Resistance Furnace 
Co. Ltd 


Dew point meter 

In a wide range of processes and treatments it is necessary 
to determine the moisture contents of air or other gases. 
An easily operated and consistently accurate dew point 
meter, developed in the U.S.A. and now manufactured in 
Britain under licence, is being marketed by the Electric 
Resistance Furnace Co. Ltd., a subsidiary of Efco Ltd., 
Netherby, Queens Road, Weybridge, Surrey. Typical uses 
of the meter are to check the dryness of air for refrigeration 
or for air conditioning, and of atmospheres used in heat- 
treatment processes. 

Known as the Alnor Dewpointer, the instrument is 
portable and self-contained; can be operated by battery or 
from the mains; and requires no coolant. It has a measuring 
range from —80 deg F to room temperature, or 0-0015 per 
cent to about 2:75 per cent water vapour by volume. 
Measurements are made by compressing a sample of the 
gas to a pressure at which, on sudden release, a mist is formed. 
The temperature of the dew point is then calculated from 
the temperature and pressure ratio before expansion. 
Conversion of these factors is rendered easy by means of the 
Alnor dew point calculator. 

Gas to be checked is drawn by a hand pump through 
the meter into an observation chamber which is provided 
with a purging valve to enable it to be cleared of the previous 
sample. The pump is designed to prevent the introduction 
of moisture into the chamber and the chamber is illuminated 
so that the mist is easily visible. On the meter is a sensitive 
thermometer mounted in clear Perspex and a gauge to give 
quick direct readings of the ratio of atmospheric pressure 
and observation-chamber pressure. 


Oscillating torque actuators 

Under the terms of a recently concluded agreement, 
Keelavite Hydraulics Ltd. of Allesley, Coventry, will 
manufacture for sale in Europe and the United Kingdom 
the “Rotac’”’ rotary torque actuators developed by the 
Ex-Cell-O Corporation, of America. These simple, compact, 
and powerful units are actuated hydraulically to produce an 
oscillating, semi-rotary movement which can be utilized to 
perform such operations as feeding, locating, clamping, 
indexing, transferring and turning over work on machine 
tools on automatic production lines. In other fields they can 
be applied to operate valves, doors, hatches, crane booms, 
tube benders, foundry equipment and handling equipment. 

The actuator comprises a cylindrical chamber containing 
a single stationary barrier and a concentric shaft on which 
the moving vane is fixed. Closing the annular cylinder are 
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end covers through which the shaft projects. Pressure oil is 
applied to either side of the vane to obtain rotary movement 
in the opposite direction. In the single-vane model, as 
shown, the total movement possible is through an arc of 
280 deg. The torque produced can, however, be doubled 
by the use of a two-vane model, but with this the arc of 
travel is restricted to 100 deg. 

The first actuators to be manufactured by Keelavite will 
be of the RN series in which the shaft is mounted in needle 
roller bearings. This series provides, in the single-vane 
type, torque ratings from 100 lb-in at 100 Ib/in* pressure to 
40,000 Ib-in at 1,000 lb/in? pressure. For the double-vane 
type the ratings are from 240 lb-in to 92,000 Ib-in at similar 
pressures. All are available with foot, flange, or hand 
mountings and the shaft may be keyed or splined and extended 
from either end or both ends of the body. 


Sectioned model of Keelavite-Rotac torque actuator 


Keelavite Hydraulics Ltd 


Work driver 

A new and relatively low-cost work driver recently 
introduced by the Seneca Falls Machine Company, of 
Seneca Falls, New York, U.S.A., is designed to minimize 
dogging time and thus to increase productivity by making it 
possible for an operator to handle two or more machines. 
The fitment may be used on any type of lathe, plain or 
universal grinder or, in fact, on any machine carrying work 
between centres and requiring a means of rotation. 

The work driver is self-centering, quick acting and positive. 
Angular serrations of the cam-profiled, pivoted jaws of the 
work driver provide over-lapping contact and a quick, 
positive, grip on either bright bar or hot-rolled stock and on 
forgings having a relatively hard surface. The jaws are 
spring-biased and tighten automatically in relation to the 
depth of cut, and the harder the drive the tighter the grip. 
This wedging action eliminates stoppage of the work and the 
resultant tool breakage, especially important when costly 
carbide tools are being used. In addition, the serrated jaws 
prevent tool chatter on the head centre since the balanced and 
guided slide carrying the jaws is free to adjust itself to 
reasonable eccentricity between centre and outside diameter. 

Apart from its value as a time saver, the driver provides a 
high level of safety for the operator. It has no sharp, 
projecting screws or nuts to catch clothing and no sharp 
corners that could possibly injure the operator’s hands. 





Seneca Falls automatic, self-centering work driver 
Gaston E. Marbaix Ltd. 


Driver bodies are of two patterns. The adaptor-plate 
type has a recessed back, the same as a conventional lathe 
chuck, and is mounted on the spindle by means of an adaptor 
or chuck plate, and the direct-mounting type is arranged to 
suit the American standard type A-2 spindle nose. Auto- 
matic driver slides are made in four types with differing 
capacities. Each type assures ample contact with the work 
to give sufficient gripping and driving power for its capacity 
range. Special slides can also be provided for machine 
spindles having clockwise rotation. Driver jaws, made of 
alloy steel and suitably hardened, are available with either 
coarse or fine serrations. Coarse serrations are used in all 


cases where the part being driven is to be machined in a 
subsequent operation, while fine serrations are used where 


less penetration of the work is desirable. 
Seneca Falls work drivers are available in eighteen 
standard sizes with work capacities ranging from } in to 


Hardening furnace for very small parts. Shown tilted for direct quenching 
Efco Ltd. 


6{in diameter. The manufacturer’s agent in Britain is 
Gaston E. Marbaix Ltd., Vicarage Crescent, London, S.W.11. 


Bright hardening furnaces for very small parts 

Two new furnaces, specially developed by the Electric 
Resistance Furnace Co. Ltd. for the bright hardening of 
very small component parts, have recently been announced 
by Efco Ltd., Netherby, Queens Road, Weybridge. Each is 
equipped with an oil quench tank, and is supplied with a 
controlled atmosphere from an ammonia cracker. 

One is of the shaker-hearth type, rated at 7kW and 
providing temperatures up to 1,000 deg C. The oscillating 
hearth is built of a heat-resistant alloy and is actuated in one 
direction by an electric motor and is returned in the opposite 
direction by a spring mechanism. In the chamber, which 
has an access aperture 6in wideX2in high, the heated 
length is approximately 2 ft. 

Treated parts reach the quench tank mounted below the 
chamber by way of a chute of heat-resistant steel. Quench 
oil is water-cooled and is kept in continuous movement by 
means of an agitator unit. Parts are unloaded from the 
quench tank by an electrically driven elevator. 

The smaller unit, illustrated, is a tubular horizontal 
furnace having a rating of 1} kW. Only 3 ft 6in long, the 
chamber can be tilted backward for loading and forward for 
transferring the charge to the oil quench tank. This facility 
for quenching direct from the chamber is ideally suitable for 
very small work, which is likely to lose heat rapidly when 
exposed to ambient temperatures. 

Both furnaces will be shown in operation at the forth- 
coming Scottish Industries Exhibition at Kelvin Hall, 
Glasgow. 


Fine filtration on parts cleaning machines 

While conventional filtration equipment on metal cleaning 
and degreasing machines of the alkali-spray type copes 
satisfactorily with normal swarf, it is not always adequate 
to deal with the very fine swarf produced by modern machin- 


Dawson washer fitted with fine-woven, nylon fabric, pressure filter 
Drummond-Asquith Ltd 
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ing methods for aluminium, cast iron and similar metals. 
For these very fine swarfs, Dawson Bros. Ltd., Gomersal, 
Nr. Leeds, have developed a special cylindrical pressure 
filter which can te fitted to any of the units in their wide 
range of metal cleaning and degreasing machines. 

The basis of the new filtration system is a bag made of 
heavy-duty, fine-woven, nylon fabric, closely fitted over a 
perforated metal drum, through which all the recirculated 
alkali solution is pumped before passing through the jetting 
system. Consequently, even the finest swarf is prevented 
from returning through the jets. Not only does this avoid 
the recirculation of swarf on to the parts being cleaned, but 
it also prevents the jets from becoming clogged, thus retaining 
their cleaning efficiency. Naturally, the jets require cleaning 
less frequently. A significant advantage of the nylon bag 
is that it can quickly be removed and a clean one fitted. The 
soiled bag is easily cleaned for re-use. The filters, which are 
fully pressure tested, are available in three sizes, 100, 200 
and 300 gal/min, at normal pressures up to 20 Ib/in*. They 
can be neatly fitted to the machine and occupy very little 
space. Sole agents for Dawson metal parts cleaning and 
degreasing machines are Drummond-Asquith Ltd., King 
Edward House, New Street, Birmingham 2. 


Air-operated hardness tester 

Eliminating mechanical linkages, deadweights, and 
hydraulics, the principle of the Olsen “Air-O-Brinell”’ 
machine is that accurately regulated air pressure is applied 
by means of a heavy-duty, long-stroke diaphragm to the 
movable ram carrying the hardened steel ball which applies 
the pre-selected Brinell load to the specimen. This new 
machine, combining the compactness and accuracy of hand- 
operated models with the operating ease of motor-driven 
types, has recently been introduced by the firm of Edward G. 
Herbert Ltd., Atlas Works, Levenshulme, Manchester 19, 
which manufactures a range of testing equipment under 
licence from the Tinius Olsen Testing Machine Co., of 
Philadelphia, U.S.A. It can be used in the laboratory or 
on the production line. 

Under normal conditions only 1-2 ft®/min of delivered 
air at a minimum pressure of 65 lb/in* is required to operate 
the tester. Since the amount of air accumulated in the 
head of the machine is accurately controlled by an air 
regulation valve, fluctuations in the air supply above 65 |b/in* 
have no effect whatsoever on the operation or the accuracy 
of the machine. 

Load application is positively assured by an air gauge 
indicating, before a test is made, the load that will be applied. 
Simple adjustment of the air regulation valve increases or 
decreases the air pressure in the machine until the desired 
load is indicated on the gauge. Once the load is set, any 
number of tests can be made in rapid sequence. Upon 
closing the load valve the ram retracts automatically. 

The gauge is accurately calibrated for the standard range 
of Brinell loads of 500, 1,000, 1,500, 2,000 and 3,000 kg. 
The calibration of the machine may be checked at any time 
with a proving ring, test block, or other accepted means. 


High-speed shear 

Re-designed Keetona shears are of fabricated construction, 
and other new features include instantaneous clutch engage- 
ment, toggle-action mechanical hold-down, blades readily 
accessible for changeover and efficient single-point lubrication 
system. End frames are of rolled steel plate with generously 
proportioned slideways to guide the cutting beam. The 
table to which the lower blade is secured is supported on a 
box-type bolster and any adjustment to the lower blade is 
effected by moving the table. This arrangement is used 
to ensure the permanent alignment of the end frames. 
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Olsen ‘‘Air-O-Brinell’’ hard- 
ness testing machine 
Edward G. Herbert Ltd 


A closed box construction is also used for the cutting 
beam, to minimize deflection and to ensure accurately sheared 
sheet. The end slides are continued below the blade to 
provide maximum support, and are lined with a non-metallic 
plastics material that prevents scoring. Counterbalance 
springs at each end are enclosed within the beam. 

Cutting beam slideways in the end frames are inclined 
at 2 deg to the vertical. Thus each blade can be straight- 
sided and squarely ground to present four cutting edges, 
giving the same effect as the conventional two-edged, 
bevelled blade. The lower blade is fitted square and flush 
with the table surface. There is no risk of sheared material 
being trapped between the lower blade and the back gauge, 
since the gauge moves away from the lower blade during 
the cutting operation. Incidentally, the back gauge is of the 
so-called micrometer type, operated by a handwheel through 
screw shafts and furnished with a dial calibrated to 1/128 in. 
It can also be set for angular cutting. Blades are supplied 
in three grades, for mild steel, silicon steels, and stainless 
steels. 

Currently, two models are in production, having capacities 
of 8ft}in and 10ftXjin respectively. Each can be 
equipped with either mechanical or hydraulic hold-down. 
The standard drive gear comprises a 10 h.p., 1,500 rev/min, 
50 cycles motor, quadruple belts, worm gear and spur gear 
to the eccentric shaft. The manufacturers are Keeton Sons 
and Co. Ltd., Greenland Road, Sheffield, 9, a member of 
the Firth Cleveland group. 


Keetona 8 ft x 4 in shear with mechanical hold-down 
Keeton Sons and Co. Ltd. 





Launaep in the year 1890, the firm of H. W. Ward 
and Co. followed the almost general practice of the period 
and built a range of machine tools of many different types. 
In 1912, however, a decision was taken to concentrate 
activities exclusively on capstan and turret lathes, and this 
policy of specialization has been followed ever since. 
Currently, the range of tools manufactured comprises seven 
capstan and five turret lathes, to which has recently been 
added three capstan lathes of the “‘double-slide” type. 

Designated 2 DS, 3 DS, and 7 DS, these machines embody 
a novel capstan slide and rest which is the subject of a 
patent application. This new design feature has been 
incorporated in the well-established 2 C, 3 C, and 7 capstan 
lathes to form the new DS range. Without impairing the 
ease of operation, which is characteristic of the conventional 
capstan lathe, due to the rapid indexing of the hexagonal 
turret between working strokes, the new double-slide ensures 
a combination of accuracy and rigidity equal to that of the 
larger turret lathe. 


CAPSTAN LATHE 


DEVELOPMENT 


Recently Introduced Ward DS” Series 
Extends Scope of Machining Operations by 


Providing Improved Accuracy and Rigidity 


To the forward end of the capstan slide is securely 
attached a supporting bridge member which makes sliding 
contact with the top surfaces of the lathe bed, and with the 
side and underneath surfaces of the bed shears. This has the 
effect of imparting to the turret a constant relationship with 
the bed shears throughout the working stroke. Thus, it 
promotes in machining operations carried out from the slide 
an accuracy that is beyond the capability of the conventional 
lathes hitherto available. The full value of the innovation 
can be assessed when a long-stroke process, in which it is 
necessary to perform such operations as knee-turning, is 
considered. 

In the accompanying illustrations, Fig. 1 shows the com- 
plete 3 DS machine and Fig. 2 the sliding bridge as fitted 
to the 7 DS machine. From these it will be appreciated 
that due to the two bearing areas at front and rear of the 
capstan slide, alignment is assured throughout the working 
stroke whatever the weight of the tooling and equipment 
carried by the turret. Deflection of the slide under cutting 


Fig. 1. Left: Ward 3DS capstan 
lathe with double-slide capstan 
rest. Bar capacity is 14in 
diameter or 2 in diameter with 
oversize spindle 


Fig. 2. Above: View from rear of 
the 7DS lathe showing bridge 
support member of capstan 
slide and arrangement of the 
travelling coolant jet 
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loads is prevented by the sliding bridge being in contact 
with all faces of the bed shears. The slide moves absolutely 
parallel with the bed, eliminating any tendency to produce 
slight tapering of the work in either short or long strokes. 

To enable full advantage to be taken of the greater rigidity 
of this new slide construction, which allows heavier cuts to 
be undertaken, special heavy-duty toolholders have been 
developed for use on the DS machines. Gaco plastic wipers 
fitted to both capstan rest and the slide bridge keep the bed 
shears clean and prevent the ingress of swarf between the 
sliding surfaces. Oiling is effected through a nipple on the 
front of the slide bridge and is recommended as a daily 
routine. On the new machines, modification of the apron 
and the rest from those fitted on the earlier models enables 
the working stroke of the capstan to be lengthened, both on 
automatic-revolve and manual-revolve operations. An 
additional feature is the provision of a second coolant jet, 
mounted on the central column above the turret and con- 
nected to the pump by flexible tubing. This jet can be 
directed to supply coolant to, say, a roller box and, as it 
travels with the slide, there is no need for the operator to 
adjust its position during the stroke. 

To demonstrate the vertical accuracy maintained through 
the maximum-length working stroke of the slide, the inter- 
mediate saddle was removed to facilitate a check with a 
dial indicator graduated to 0-000lin. Fig. 3 shows the 
reading on a turret-mounted bar when the slide had been 
retracted into the capstan rest, and Fig. 4 the reading 
obtained after the slide had been fed out to the full extent 
of its stroke. The readings are well within the permissible 
0-0002 in tolerance. Whilst the toolholder equipment on the 
turret during the demonstration was not set up for a specific 
workpiece, its weight of 1041b substantiates the maker’s 
claim that extraordinary tool layouts can be accommodated 
on the new machines without risk of slide deflection. 

The greater rigidity of the double-slide capstan allows 
heavier and faster forming cuts to be made from the cross 
slide. A ball-ended lever, 6% in long, is shown in Fig. 5 
being plunge-cut from 1} in diameter bar by a form tool of 
high speed steel on an oversize-spindle 3 DS machine. The 
work is steadied by a heavy-duty running centre carried on 
the hexagon turret. On the same turret face is mounted a 
bracket carrying a bush which engages the overhead pilot 
bar to relieve the turret index bolt of the thrust imposed by 
the exceptional width of the form tool. Lifting, torsion, or 
lateral movement of the slide under load is prevented by 
the sliding bridge member. The chips produced, by manual 


Figs. 3 and 4 
right 


Demonstrating the vertical accuracy of the double-slide capstan rest carrying tooling weighing 104 |b. Left 
slide fully extended 
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Fig. 6. Drawing showing metal removal from a hollow cast iron workpiece 
chucked on a 7DS lathe 


feed, range from 0-015 in to 0-020 in thick and the driving 
motor is required to deliver approximately 12 h.p. Floor-to- 
floor time for this workpiece is 3} minutes. 

A good example of the rigidity of the 7 DS lathe is provided 
by the machining of the cast iron component shown in 
Fig. 6. The special tooling set-up mounted on one face of 
the turret can be seen in Fig. 7. Roughing cuts on the 
outside diameter and the face of the flange, and also the 
finish facing of the flange, are made from the square turret 
on the cross slide. Using a single-point tool, the main bore 
is machined from the rough casting and simultaneously the 
flange outside diameter is finish-turned by a knee tool. No 
second, finishing cut is necessary to maintain the required 
tolerances. 

The bottoming operation brings all the centre-mounted 
tools into use. Final bottoming is carried out by manual 
pressure on the turret-slide star wheel, applied up to a dead 
stop after the feed has been tripped. Total cutting time is 
64 minutes, the speeds and feeds being: 

Square turret, 

facing and turning 

Hexagon turret, 

boring 119 rev/min. and 104 cuts per inch 

In both roundness and parallelism, the bore is held to 
well within the permissible 0-001 in tolerance. This is the 


119 rev/min and 72 cuts per inch 


slide retracted; 





Fig. 5. Plunge-cutting a ball-ended lever 6-4; in long with a single form 
tool on the cross slide 


more remarkable since boring is effected on one side only, 
by a single tool, and thus side cutting pressure has to be 
resisted. 

Bar capacity of 2 DS, 3 DS, and 7 DS machines is 1} in, 
1}in and 2in diameter respectively, but for light work 
oversize bore spindles of 14 in, 2 in, and 2} in diameter can 
be provided. Tungsten carbide tools are used for large- 
diameter work and HSS tools for small-diameter and internal 


Fig. 7. Tooling for machining the component shown in Fig. 6. Cutting 
time, 64 min. Tolerance in bere, 0-001 in 


machining where surface speeds are lower. The three 
machines provide the basis for the type-reduction policy of 
the manufacturers, H. W. Ward and Co. Ltd., Dale Road, 
Selly Oak, Birmingham, 29. For the time being, however, 
the three new double-slide lathes are supplementary to the 
well-established standard range of Ward capstan and turret 
lathes and tooling equipment, the regular production of 
which will be continued without interruption. 





Stellite Deposition 


EXHIBITED at the recent Engineering, Marine, Welding 
and Nuclear Energy Exhibition was the prototype of a new 
machine to speed up the deposition of Stellite hard-facing on 


articles produced in quantity. This machine, which has 
been introduced by Deloro Stellite Ltd., is known as the 
Auto Spray-Fuse Unit and is designed to give a thin smooth 
deposit on a cylindrical part. Its main components are a 
work head and powered carriage running on rollers; 
mounted in tandem on the carriage are a spray gun and a 


The Auto Spray-Fuse Unit gives a thin Stellite layer on cylindrical parts 





fusing torch. The work head is a self-contained unit 
embodying a variable-power drive to the chuck that holds 
the item to be treated. Alongside the head is a small control 
panel, and there is another panel on the carriage. 

Powdered Stellite is deposited on the workpiece by the 
spray gun, and is then fused to the base metal by means of 
the torch, to give a strong bond. The traverse of the 
carriage is set by stops and, once the correct powder and 
gas feeds have been determined for any particular job, the 
machine can be operated by unskilled labour. A photo- 
electric eye is used to ensure complete fusing of the coating. 
Further details can be obtained from the manufacturers, 
whose address is at Highlands Road, Shirley, Warwicks. 


Prevention of Skidding 


WHEN giving the James Forrest Lecture at the Institution of 
Civil Engineers recently, Dr. W. H. Glanville, C.B., C.B.E., 
F.R.S., Director of Road Research, D.S.I.R., mentioned a 
new discovery which, in conjunction with progress already 
made in road surfacing, could markedly reduce the problem 
of skidding under wet conditions. This discovery is that, 
when a well-lubricated rubber surface slides over a hard 
spherical or conical body, a major part of the frictional 
resistance can come from hysteresis losses in the rubber 
itself. By increasing the hysteresis losses in the rubber ot 
the tyre treads greater resistance to skidding can be provided, 
even on those polished, coarse textured surfaces on which 
pressures are insufficient to expel the water film. Hitherto, 
it has been customary to make tyre treads of a rubber mix 
having relatively low hysteresis losses, but if the other 
practical requirements can be met, a material providing 
higher losses should provide a greater degree of safety under 
wet conditions on surfaces encountered om modern highways. 
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THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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Now even closer 
tolerances on Habershon 
cold-rolled strip 
New, fully-automatic electronically 


controlled plant in operation at 


Holmes Mills 





Now you can depend even more on the traditional 
‘quality in quantity’ of Habershon steel strip. 
Faster production: micro-measurements more con- 
sistent than ever before: tolerances even closer than 
those required by the strictest specification—all 
this is made possible at WHabershons by the 
recent installation of completely automatic plant. 


Progress is our greatest product 


Habershon 


STEEL STRIP AND SHEET 





J. J. HABERSHON & SONS LIMITED, ROTHERHAM 


Telephone : 2081 (6 lines) 


LONDON : Enterprise Works, Ange! Road. Edmonton, N.18 
Telephone : Edmonton 5081 


BIRMINGHAM : Daimler House, Paradise Street, Birmingham, | 
Telephone : Midland 1966 
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Many famous firms—leaders 
in industry, rely on 
Thermo Plastics Ltd. . . .the 
resources and technical 
skill of this Company are 

at your disposal. 


Glass Reinforced 
Laminates and Mouldings 


Injection and 
Compresston Mouldings 


Vacuum Forming 
‘Perspex’, Rigid P.V.C. 
and other Sheet Fabrications 


Thermo Plastics Ltd. 


ae gS 


A famous sign of our manufacture 





PLASTICS LTD., DUNSTABLE, BEDFORDSHIRE. 


A Member of the Tootal Group. 


THERMO 
Dunstable 1444 (8 lines) 
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“© Frederick, why pine for the open road 
now that we have our own little home at last?” 


So frequently did Tabitha surprise him at the casement 
that she remarked with satisfaction on Frederick’s 
appreciation of the view. “Pshaw” he replied with 
some ferocity. A sudden jealous thought then pierced 
her heart, and with wiles and smiles she sought to 
distract him. 

But not for manly Frederick were the cushioned 
pleasures of the idle rich. She might proffer roses but 
he yearned for sterner stuff. A more potent liquid 


occupied his thoughts than her mulled wine. For 
louder than the songs she sang him was the call of the 
open road. With bursting heart he remembered his 
trusty chariot thundering north, the magic fluid cours- 
ing through its metal veins. O the power of that fluid!* 
Oh his mastery of the wheel! 

When next Tabitha cast herself reproachfully at his 
feet, he cried in frenzy, “Restrain yourself, woman. 
I would have other wheels than fortune’s!” 


*The finest quality Derv—BP Diesel—is available at Agency sites throughout Britain. 
With a Shell and BP Derv Agency card your drivers can fill up with BP Diesel on 


DIESEL 


| a | 
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credit or for cash at agency rates. The sign on the right is the sign they should look for. 
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B. PRIEST & SONS LTD. otp nit - starrs - Enc. 


Telephones: CRADLEY HEATH 66501/4 Telegrams: “BOLTS OLD HILL, CRADLEY HEATH” 





Dilute 
Alkalies 


7 DETERGENT 
SOLUTIONS 


*ORKOT’ bushes (they are resin-bonded fabric) function 
equally well with conventional and unconventional lubricants. 
Greases, oils, soluble oils, water, acids, and many ghastly 


chemical process liquors—even sludges—they are all lubricants 
to ‘ORKOT.’ 


If you have lubrication problems you should know more 
about ‘ORKOT.’ 

And when you use ‘ ORKOT” you also get :- 

Lower Coefficients of Friction 

Reduced wear on Bearing and Shaft 

Lower Power Losses and Freedom from Corrosion 


Orkot BUSHES 


Write to: 
UNITED COKE AND CHEMICALS COMPANY LIMITED 


‘ Sales Devartment 326) P.O. Box 136, Han isworth, Sheffield, 13 
[cosmmcass room cons Telephone: Woodhouse (Sheffield) 3211 Telegrams : ‘UNICHEM’, Sheffield 
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Today’s engineers are using the material 


of tomorrow —‘Maranyl’ A 100 nylon 


Door-lock wedges made from 
‘Maranyl’ A 100 nylon—shown 
in the Ford Anglia — are tough 
and silent in operation 


‘Maranyl’ A100 nylon 
makes this Ford Anglia 


door-lock strong, 


silent, hardwearing 


| gntee ogee made from ‘Maranyl’ A 100 are light in 
weight, tough and need no lubrication. They are 
shock resistant and silent in operation. These features 
make ‘Maranyl’ ideal for the Ford Anglia door-lock 
shown here. 

In addition to these important features ‘Maranyl’ 
A 100 has a great number of other qualities which give 
it a multitude of uses in the engineering of today—and 
tomorrow. It resists oil, fuels, greases and most 
common solvents. It resists vibrational fatigue; its 
inertia is low and it is easy to fabricate. As an insulating 
material it has the advantage of being non-tracking 


‘Maranyl 


*‘Maranyl’ is the registered trade mark for th 


IMPERIAL CHEMICAL 
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INDUSTRIES 


‘Maranyl’ A 100 nylon is available in a wide range of 
modern colours. 


1.C.1. RESEARCH AND TECHNICAL SERVICE 


‘Maranyl’ A 100 nylon is backed by the full force of 
I.C.I. research and technical service. That service is 
available to you. If there is anything you would like to 
know about nylon and its uses; if you have a manu- 
facturing problem concerning noise, lubrication, wear 
and durability—get in touch with I.C.I. They will be 
glad to help. 


A100 NYLON 


ured by LCM 


i nyion compound manusa 


LIMITED LONDON 























EKGO plastics au 


EKCO PLASTICS WERE RESPONSIBLE for the tooling and 
moulding of the instrument panel and steering column 
shroud for the new Rover 3-litre. 


the new ROVER 3-litre 


A complete assembly comprises up to nine separate mould- 
ings, the structural parts being phenolic while the gear-change 
indicator plate and the instrument unit facing are in ‘Diakon’. 
The lettering is moulded in the ‘Diakon’ panels, then filled in 
white and the panels sprayed black, the gear-change indicator 
being illuminated, in the finished assem- 
bly, to provide softly glowing markings 
for night driving. An interesting feature eur 
of the instrument panel facing is a 

unique Ekco technical development 

which entirely eliminates flow marks 


and knit lines around the five smaller 

holes. The complete project involves SE i 
eighteen different mouldings, selective 

assembly allowing for the different ete 


requirements of alternative gearchange 
facilities and left- and right-hand drive. 3 If you have any moulding problem, however complex, EKCO 
PLASTICS have the designers and engineers to help you solve it. 


® EK GO rustics ror woustay 


EKCO PLASTICS LTD - SOUTHEND-ON-SEA + ESSEX Members of the British Plastics Federation 















Manufacturers’ Enquiries only 


MANUFACTURERS OF JOINTS 
& GASKETS FOR ALL TYPES OF 
1.C. ENGINES & POWER UNITS 


Specialists in the quantity production 
of small metal pressings. 


THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 


Telephone: ALDRIDGE 52951. 
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It’s a more profitable move... 


with & HRA hy 


REGO. TRADE MARK 


8 
and a 3 bodywork 


Bigger loads—lower running costs 
Bigger profits ! 


# ‘Duralumin’ has been used for the entire cab, bodywork, sub-frame and 
flooring of this 25 cu yd capacity end-tipping vehicle. Specially built 
for John Hudson Ltd. for transporting coal in bulk, its durable body- 
work must withstand arduous duties. 

(Courtesy Duramin Engineering Co Ltd) 


2 In this ‘Duple’ motor coach ‘MG5’ alloy is used in the form of durable, 
easily cleaned chequer-plate for flooring, steps and wheel arches. It 
resists the abrasive wear of scuffling feet, kicks and bumps, and a quick 
wash over keeps it bright and clean. (Courtesy Duple Motor Bodies Ltd) 


3 Strong lightweight ‘Duralumin’ has been extensively used in the body- 
work as well as for the entire flooring of this modern delivery van, made 
for Bentalls Ltd. of Kingston-upon-Thames. Unloaded weight is con- 
siderably reduced and as a result running costs will be lower. 
(Courtesy Duramin Engineering Co Ltd) 


@ This Leyland Octopus eight-wheeler is fitted with heavy-duty ‘Dura- 
plank’ flooring manufactured from ‘Duralumin’. This enables it to 
withstand abrasive, heavy wear and accept loads where weight is 
concentrated in small areas of the flooring. 

(Courtesy Duramin Engineering Co Ltd) 


Our Technical Sales Section will gladly help you to take 
full advantage of ‘Duralumin’, ‘MGs’ or any other James 


Booth light alloys, for modern motor vehicle bodywork 


James Booth & Company Limited, Argyle St. Works, Birmingham 7 


Extrusions, large forgings, plate, sheet, strip, tubes 
and wire in brass and copper, as well as light alloys 
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The properties 


of Duraglas 


When used asa plastics reinforcement, the materials 
within the Duraglas range exhibit properties 
important to all industries - strength; 
dimensional stability; low specific gravity; high 
resistance to acids, alkalis and solvents; and are 
inorganic and incombustible. All are characteristics 


which are essential to fabricators today. 


Turners spin and weave all types of 
giass-fibre products. For details of the 
range of materials available and further 
information on applications, write for 
a copy of the latest Duraglas catalogue. 


TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE, ENGLAND 








DURAGCLAS“ 


THE KEY TO PLASTICS REINFORCEMENT 


A Member of the Turner & Newall Organisation 
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AMAL LTD + HOLDFORD ROAD ~ BIRMINGHAM 6 


PUSH-PULL 


(DASHBOARD) 


CONTROLS 


LIST 379 
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Wheel discs by 
K. F. Ward Ltd 


wheel discs 
made from 
Stainless Steel 








is the only company in Europe to devote its activities exclusively to the 


7 FIRTH-VICKERS STAINLESS STEELS LTD., SHEFFIELD 
production and development of stainless and  heat-resisting steels. 
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“STELLITE cobalt base castings 
for high temperature use 


xcellent. high tempera- 
ire properties 

nlimited supphes of 
illoy available 


ee 


Ompetitive price 


em 


h scrap value of metal 


DELORO 
STELLITE 


DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE - ONTARIO - CANADA 


Specialists in 
SNS SLE! 





asses 


PRESS TOOLS 
PROTOTYPES 
MOULDS MAKE 


GAUGES STRAIGHT 
JIGS, ETC. 


CATALOGUE & PRICES ON APPLICATION 


STATION RD (EAST), HORLEY, SURREY 
A..D., M.O.S. AND ADMIRALTY APPROVED | PERMETIC PIUBBRER C 0. LTD. 


HERMETIC WORKS - RYLAND ST - BIRMINGHAM 16 
PHONE EDGBASTON 0983/4 Sstablished 895 GRAMS HERMETIC. BIRMINGHAM 
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x Unified *, 
* screw threads * 


* are fitted to all * 
* Brook motors * 


i 
¥ + 4 y ** 


Automobile Engineer, August 1959 


Smaller, more compact motors are easier to handle, they fit well 
into the small space you can allocate for them on new machines. 
They cost less to buy—a worthwhile consideration when every 


penny you can save on your product helps to keep it competitive. 


For convincing proof write for List 890. ... or telephone your 


nearest Brook Sales Office for free technical advice. 


BROOK MOTORS LTD. 


HU DDERSFIEL§D - ENGLAN D 


World’s Most Respected Motor 











Why pre-assembled 
lockwaghers and screws 2 





ry 


Placing lock washers on With SEMS the washer 
screws takes time—costs and screw are supplied as 
money. a manufactured unit, cut 


SEMS eliminate this. handling, assembly costs. 








SEMS washers fit closer 
under head, tapered. twist- 
ed teeth lock tighter. 


With SEMS, washers are 
held on by the screw’s 
rolled threads. Washer 
losses are eliminated. 


The majority of chassis-built cars have 

chassis frames by John Thompson including 

the M.G.A. the Austin Healey and the 
Austin Gipsy. 


Equipped with modern plant on production line 
basis, with some of the largest presses in 
Europe, John Thompson Motor Pressings Ltd. 
serves the Automobile Industry with chassis 
frames and other pressed components 


JOHN THOMPSON 


MOTOR PRESSINGS LTD 
a WOLVERHAMPTON 

















SEMS 


Registered Trade Mark 


PRE-ASSEMBLED “‘SHAKEPROOF’’ 
LOCK-WASHER & SCREW UNITS 


BARBER & COLMAN LIMITED 


BROOKLANDS * SALE * CGHESHIRE 
TELEPHONE: SALE 2277 (4 lines) GRAMS: ‘* BARCOL”’ SALE 


SHAKEPROOF & LOCK WASHERS 
SHAKEPROOF THREAD CUTTING SCREW 


SHAKEPROOF 
inte SHAKEPROOF SEMS 


IF YOU WANT 
THE FINEST RADIATORS 


Then go to the specialists — Marston 
Excelsior. Radiators, in light alloys and 
in copper, are just some of the many 
different components that Marston de- 
sign and fabricate. The highest standards 
of design, based on years of specialist 
experience, are: represented in all these 
Marston’s products, which are renowned 
for their utmost efficiency and outstand- 
ing reliability. Marston radiators are 
in front of the finest. 














MARSTON EXCELSIOR LTD 


(A subsidiary company of Imperial Chemical Industries Ltd.) 


WOLVERHAMPTON & LEEDS 
Tel: Fordhouses 3361 or Leeds 637351 


MAR,238 
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GRANKOHAFTS 


INDUCTION OR NITRIDE HARDENED 


All-modern plant with quantity 
production capacity available for 


fully machined crankshafts 


A member of the Guest, Keen & Nettlefolds Group of Companies 


COMPANY LTD., PRECISION & GENERAL ENGINEERS 











ALDRIDGE, STAFFS ‘TELEPHONE : WALSALL 6561/9 
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MULTIPLE 


* comPACT IN 


FIXED 


DRILL HEADS 


DESIGN 
ADJUSTABLE 


OR 
CENTRE pISTANCES 


Hey Multiple Spindle Drill Heads convert 


Standard Drilling and 


Boring Machines to High 


Production Machines permitting drilling of all 
holes in a component simultaneously, with 
production rates equal to those obtainable on 
expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 


light weight head. 


Heads are available with any number of spindles; 
covering a wide range of sizes 
MAXIMUM PRODUCTION ON DRILLING, REAMING, 


TAPPING AND SPOT 





FACING OPERATIONS 


ENGINEERING CO. LTD. 
COVENTRY none: COVENTRY 8864) 


We also manufacture Rotary 
Cam and Profile Milling 
Machines, Short Thread Milling 
Machines, Gear Tooth Rounding 
Machines, Tapping Machines, 
End Facing and Centring 
Machines, Special Machine 
Tools for High Production. 











DESIGN or 


ACCIDENT... 


THE BRITISH 
WIRE THREAD INSERT 


Whether for incorporation in a new design or for renewing a stripped 
thread, Cross wire thread inserts are simple, accurate and effective. 
Normally made in high carbon steel, hardened and tempered, they 
are also available in stainless steel for ferrous applications (not 
recommended for use with light metals), and in bronze for non- 
magnetic service. Send for full particulars. B.S.F., metric, 

B.S.P., B.A., Whitworth, Unified, etc. 


ICROSS | MANUFACTURING CO. (1938) LTD., BATH, SOM. 
Phone: COMBE DOWN 2355/8 - Grams: ‘CIRCLE’ BATH. 
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The Udal Milling Machine Guard 
is another Udal contribution to 
safety with efficiency and economy. 
Little time is lost in setting up. 
You simply loosen two setpins on 
the horizontal beam and quickly 
adjust the vertical rods to suit the 
contours of the workpiece being 
fed into the cutter. 


The Udal Milling Machine Guard 
does not impede production and only 
costs between £4. 5.0 and £6. 15. 0. 


CLIN 


P. Jj. Udal Ltd., Interlock Works, 
Court Road, Birmingham 12 
Telephone CALthorpe 3114 











PRODUCTION 


PROTECTION 


\ 
\ 


Fae 
ef 
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It’s a good job.... 


<= —— 


=—_ F*A—5F 











use 


FRY'SS Solders 





Designed to withstand 
extremes of temperature 
with soldered joints that 
must allow a flexible 
bellows action, thermo- 
stats by this famous firm 


are built for hard service. 


that’s why 


they rely on 
FRY’S Solders 


Samples and prices from:- 








F RY Ss Metal foundries Limited 





Tandem Works, Merton Abbey, London, S.W.19 Tel: MiTcham 4023 (7 lines) 
And at: MANCHESTER, KIDDERMINSTER, GLASGOW, DUBLIN 


MRP.9S 
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Good! «MITRE 


Drop Forging 






We invite you to send 
for our sales folder 
which explains why 
MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs. 


A. J. VAUGHAN & CO (MITRE WORKS) LTD | 


WOLVERHAMPTON ROAD WILLENHALL, Staffs. Phone 486/77 | 


EE ARE eee 


84 





PLANT. MACHINERY ‘ 
AND FACTORIES | BY | 
SINCE 1807 = 

> OF 


bone 








SAFE! 


THE ORIGINAL 
SYNCHRONIZING 


aa) Fan 





DUAL CONTROL 
VALVE FOR 
VACUUM 
TRAILER BRAKES 


As used with the 
SAFETY BREAKAWAY SYSTEM 
(S.B.S.) 


(Approved by Continental Governments) 








FIRST INTERNATIONAL CARAVAN EXHIBITION 
Earls Court — 23rd September to 3rd October 1959 STAND No. 84 


FEENY & JOHNSON LTD 


134-136 EALING ROAD, WEMBLEY 
MIDDLESEX 
Telephone: WEMBLEY 4801 & 4802 





| DOHB/2245E 
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ALUMINIUM BRONZE CO. TD. 
Wallows Lane-Walaall Staffs. fxm: Musa 208 


SPIRAL BEVEL 
CROWN WHEELS 
AND PINIONS 
TO SUIT ALL 
TRANSMISSION 
NEEDS 


XA. Moss cenrs 


MOSS GEAR CO. LTD : CROWN WORKS - TYBURN - BIRMINGHAM - 24 


Telephone: ERDington 1661/6. Telegrams: ‘Mosgear ST 
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P. M. HELDT s.a2. 





The Automotive Chassis 


Without Power Plant. 3rd Edition. 

An authoritative exposition of Ameri- 
can automobile practice. This valuable 
book deals comprehensively with all 
aspects of frames, springs, axles, 
wheels, tyres, drives, steering gear, 
brakes, universal joints and differential 
gears. 83” x5”. 616 pp. 400 illustra- 
tions. 80s. net. By post 81s. 9d. 


explains 


principles and 


in the American 


automobile 


practice Torque Converters or 


Transmissions 
5th Edition. 


Describes the principles and operation 
of all modern American types of auto- 
mobile clutches and gearboxes. Fric- 
tion, automatic, hydraulic and electric 
clutches are dealt with, and the chap- 
ters On power transmissions include 
electric, hydrostatic, hydro - kinetic, 
automatic and pneumatic systems. 
83” x5”. 476 pp. 285 illustrations. 
70s. net. By post 71s. 9d. 


industry 


From leading booksellers. Published by : 


ILIFFE AND SONS LIMITED 


DORSET HOUSE 





High-Speed Combustion 
Engines 

16th Edition. 

First published in 1912, this well-known 
standard textbook covers American 
practice in the most comprehensive 
manner. All aspects of the subject 
are covered in great detail, including 
the design, production and testing of 
all types of petrol engines. Profusely 
illustrated, this book is a complete 
treatise on current American practice. 
83” 5”. 776 pp. 521 illustrations. 
105s. net. By post 106s. 9d. 


High-Speed Diesel Engines 
7th Edition. 

For Automotive, Marine, Railroad and 
Industrial Use. A guide to American 
practice in diesel engines of the auto- 
motive type. Design, fuels and fuel 
injection equipment, supercharging, 
lubrication, operation and maintenance 
are among the subjects dealt with, and 
there is also a chapter on gas turbines. 
84” x5”. 472 pp. 288 illustrations. 
65s. net. By post 66s. 9d. 


STAMFORD ST., LONDON, S.E.1 





quality 
in special 
purpose 

steel 


Sunreg> & Blaser ety + AA LTD 
lephone: aint (Ss ay Telegrams: ‘Blooms, Sheffield, 9" 

— Office: Linford 8. 

Birmingham Office: 25 


have the 
capacity to 
produce 
Springs and 
Pressings of all 
types and sizes. 


ALLOY AND 


steels, high-speed tool steels, stainless 
steels, valve steels, hollow steel bars. 





harf Works, Sheffield 9. 


Street, S.W. 
Bu:lington Chambers, 118, New St.. 





CLARKES (REDDITCH) 
SINEW WORKS REDDITCH 
Telephone : 


all types of PRESSINGS 
SPring from this new 


FACTORY 


one MME an 


SPECIAL CARBON An 


STEELS 


Black rolled, bright drawn or smooth 
ground, in heat-treated or unheated 
conditions. Free cw steels, heat- 
steel, high sp die steels, shear blade 


LIMITED 


REDditch 100 
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RIVET SPINNING 


MACHINES 


We make the widest range 
of rivet spinners on the 
market. They are 
universally used in the 
manufacture of every 

type of component for 

the Automobile Industry, 
especially, where a neat appearance 
is as important as a well-formed 
head. Send us a sample of the 
product you make and we will advise 
you on the best machine for 


the job. 








YOU NEED THIS 


TURNER 


MACHINE TOOLS LTD 
63-68, PRINCIP ST.. BIRMINGHAM 4 





Iilustrated 

RS3 V.M.D.A.E. 
fin. cap. air 
operated machine 
on cabinet base. 


Telephone: ASTON CROSS 2244 





The Busy Bee from &E.C. 
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put power where you want it 


Power for many purposes. Power to drive your own 
plant efficiently, or to add further distinction to the 
equipment you make and sell. Power. As much (up to 
1 h.p.) or as little as you need, in a wide range of 
mountings, but always with the reliability for which all 
G.E.C, engineering is famous. Power, from 
sturdy, dependable G.E.C. Fractionals. 

Most sizes and mountings are held in stock 
another advantage of dealing with the G.E.C, 


that’s 


manufacture many types and sizes of fractional motors 
whether for your 


GEL 
for light industrial and domestic drives 
plant or products our engineers will always be pleased to help 
vou choose the right motor for the job 


Fully detailed illustrated publication on application. 


cTRi<¢ a L 
LONDON 


-2 


RAI Eis 
KINGSWAY 


NE 
HOUSE, 


i G FE 


TD 
GNET w.c 





USE 


CLANCEY 


CAST-IRON CHILLED-FACED 
VALVE GUIDES TAPPETS 


G-CLANCEY L'?+ BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH - 69411-2-3 





For hot pressings and stampings—accurate 
well-finished and of consistently high 


NE 
CONTINUOUS 
_ CAST 


quality—come to Sutcliffe Speakman. We 
undertake machining where necessary and 
can work to limits down to -0005”. No quantity 


Phosphor > * is too large, no job too 
Bronze Rods . complicated, no standard 
‘ too exacting. 


from 4” solid to 4” solid or cored 


Also Centrifugal Cast and Chill Cast 
Range of sizes from 4” solid to 114” cored 
* 100% fault free %& Super finish and quality 
%& Any length up to6 ft. | % Dimensional accuracy In non-ferrous alloys 
Send today for full details including aluminium, brass. 


chromium-copper, cadmium-copper 
manganese bronze and nickel silver SUTCLIFFE 


fs SM ELTING TH LTD. Also castings in gun-metal, SPEAKMAN 
A ‘ / TANDEM WHITE METALS phosphor bronze and heat-resisting 


v METAL IN nickel chrome alloys. 


SUTCLIFFE, SPEAKMAN &CO. LTD * LEIGH’ LANCS. : Tel: Leigh 94 
London Office : 2 CAXTON STREET, WESTMINSTER, S.W.1. TEL: ABBEY 3085 





Automobile Engineer, August 1959 





TELEPHONE 36531 


JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER 


Is it time 
you called in ‘Doc’? 


Are you suffering from headaches caused by not 
knowing what you want, not getting what you want, not 
liking what you get nor getting it when you want it? If so, 

it’s high time you called in ‘Doc’. 
‘Doc’ is the personification of all the scientific 
and technological ‘know-how’ in the John Bull organisation. 
Rubber : he knows rubber. Rubber in any shape or form, 
for any purpose under any conditions. 


Call him in. Hand your problems to him. Feel a new man. 


JOHN, BULL 


ubber 


Solves your problems 


Thao mae 








| 
| 


TULLE TELL g 


I 


triten 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them ! 


make a bolt for 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 
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Classified Advertisements 


RATE 4d. 


PER WORD - 


MINIMUM 4/- 


Each paragraph charged separately. Box number 5 words plus 1/- 


SITUATIONS VACANT 
GENIOR Truck Designers 


HE Rootes Group Truck Division requires 
Senior Chassis designers. Applicants should 

be qualified to H.N.C. standard and experienced 
in modern commercial vehicle design and pro- 
duction methods. Excellent working conditions 
with Pension Scheme. Apply in strict confidence 
with fullest personal details to the Secretarial 
Department, Commer Cars Ltd., Luton, Bens 
5695 


PATENT Examiners and Patent Officers. 
Pensionable posts for men or women for 
work on the examination of Patent applications 
Age at least 21 and under 28 (35 for Examiners), 
with extension for regular Forces Service and 
Overseas Civil Service. Qualifications: normally 
first or second class honours degree in physics, 
chemistry, engineering or mathematics. or equiva- 
lent attainment, or professional qualification, 
eg. AM.1LC.E., A.M.I.Mech.E A.M.L.E.E., 
A.R.I.C. London salary (men) £655 to £1.460; 
provision for starting pay above minimum 
Promotion prospects. Write Civil Service Com- 
mission. 17 North Audley Street. London, W.1, 
for application form quoting $.128/59, and stating 
date of birth. [5702 














At last 


A BRITISH BALL JOINT WITH THE MAXIMUM 
BEARING AND WEARING AREA, AND DOES NOT 
REQUIRE “GENUINE REPLACEMENT"’ PARTS 


f ’ Before Assy: 








SE 
| 
I | 





Patent No. 811340. 


INVENTOR AND PATENTEE T. E. C. HIRST, 163 
WOODSIDE AVENUE, COVENTRY, |S VERY 
ANXIOUS TO HEAR FROM ENTERPRISING COM- 
PANY ABLE TO MANUFACTURE AND MARKET. 











COTTON BAGS 


FOR SPARE PARTS, Etc. 


Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 


Telephone: HOP 1784 LONDON, S.E.1 





(No responsibility accepted for errors) 


PATENTS 


THE Proprietors of British Patent No. 771299, 
relating to Hydraulic Dampers especially for 
Vehicle Suspensions, desire to secure commercial 
exploitation by licence or otherwise in the United 


Kingdom Replies to Tongue & Birkbeck, 

Chartered Patent Agents, 329 High Holborn, 

London, W.C.1 {5701 
TUITION 


.M.LM.1., City & Guilds, A.M.I.Mech.E., 

etc., on “‘No Pass-No Fee”’ terms. Over 95% 
successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148-page Handbook—Free. 
B.LE.T. (Dept. 643), 29 Wright’s Lane, London, 
W.8. (5672 





{ ILLUSTRATED 
ALPHABETICAL 





@ = For automatic and capstan precision 
parts —in any metal —to your own speci- 
consult the specialist machinists. 


A.R.B. Fully 


fications ... 


LF.V., DAL, 
Approved. 


D.LArm., 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 





BOOKS 


( XYGEN Cutting: A Comprehensive Study of 

Modern Practice in Manual and Machine 
Cutting. By E. Seymour Semper, M.I.Mech.E., 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping moterial, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with multiple heads and also the actual methods 
of operation. Price 10s. 6d. net. By post Ils. 4d. 
From all booksellers or from ‘The Publishing 
ert Dorset House, Stamford Street, London, 
.E.1. 


UTOMOBILE Efficiency: Maintaining Per- 

formance with Electrical Test Equipment. By 
E. T. Lawson Helme, A.M.A.E.T., A.M.I.M.I 
Intended for managers and operatives in te 
smaller service stations, this handbook describes 
the establishment of a modern engine tuning ana 
maintenance department, supported by compre- 
hensive electrical service. The various tests ror 
tracing causes of poor performance, fault-finding 
in all parts of vehicle electrical equipment, a 
recommended system of electrical workshop 
practice, organization of a battery-charging se:- 
vice, and such matters as publicity methods, 
charges, operating an economical schedule ot 
work, etc., are all covered in detail. 10s. 6d. net 
from all booksellers. lls. 3d. by post from The 
Publishing Dept., Dorset House, Stamford St., 
London, S.E.1. 





E 
BUYERS GUIDE 


For all 

types of 
BOLTS, NUTS. \ 
SCREWS & 
STUDS... 


CONTACT 


Lesiud & SON LTD 


ALTRINCHAM ST,, MANCHESTER I. 











LONDON W. Kelway-Bamber & Co. Ltd., 
Room 7, 70, Victoria Street, London, $.W.1. 


Tel: Abbey 6860. N.E. COAST Fasteners Ltd., 
2, Hall Street, Barnard Castle, Co. Durham. 
Tel: Barnard Castle 3172. 





dm SM 46 








FILMS 


are important aids in publicity, public relations, 
salesjpromotion, research, staff recruiting and 
training, etc. 
We make them imaginatively 
PRINCIPIA PICTURES LTD. 
28/29 Southampton Street, London, W.C.2 
TEMple Bar 2986, 3986 




















MEK-ELEK Engineering Ltd. 
j 17, Western Road, Mitcham, Surrey. 




















SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 
A large range of all types IN STOCK 
both NEW and USED. Send fer particulars. FS! 
di Phones : custon 4681 a 3771 
war $ ao TE, 
a a CENtral 7606-8 
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From the LARGEST 


HEXAGON, BIHEXAGON, 
SQUARE & BISQUARE FOR 
HAND, POWER & IMPACT 
ENGLISH, AMERICAN, UNIFIED 
& METRIC SIZES. 3”, %&”, a", 4”. 
§,” 3," & 1” SQUARE & .448” 
Hexagon drives. Nut sizes .152” 
to 3.150” across flats. 


TO THE smatiest 


EXCLUSIVE Features- Made from 
Chrome Alloy Steel, Hot forged, 
Dimensional accuracy, Uniformity 
of shape, Maximum strength & life, 


GOME LOY Se; 
Full nut clearance, Cleanest poss- Os a ec 
ible internal formation, Small TOOL UP ed ITH BRI (Oke 
outside diameters. Seal 700e> 


Manufactured at 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 








ENGINEERING AND 
TECHNICAL FACILITIES 
TO ENSURE QUALITY 

AND CONTROL AND TO 
PROVIDE SERVICE ON 


CASTING DESIGN AND Cc B 
METALLURGICAL CONTROL TECHNICAL MATTERS & A) | IT bi 
HIGH DUTY GREY IRON LI ry ha: D 


HIGH STRENGTH & GOOD STRUCTURE 


WEAR RESISTANCE IRONFOUNDERS 
WITH FREE MACHINEABILITY 
WOLVERHAMPTON 


SAND CONTROL 
DIMENSIONAL ACCURACY 
< SMOOTH FINISH 


QUANTITY PRODUCTION 
CAPACITY 


SERVICE 
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Marconi radar gear accuracy 








checked with 'Goul d €L | measuring 
equipment 


To ensure the utmost precision—so vital in radar gears— 
Marconi’s Wireless Telegraph Co. Ltd. rely on 

simple but exact checks with Goulder equipment. 
Designed with the greatest attention to detail 

and made from specially selected materials, 

Goulder equipment embodies the 

highest standards of accuracy and craftsmanship 

The comprehensive range of Goulder gear measuring 
instruments includes five types of rolling gear testers, as 
well as involute testers and lead measuring machines. 


Checking high accuracy radar gears 
on a Goulder No. 1 Rolling Gear 
Tester at Marconi’s Wireless Tele- 
graph Co. Lid., Chelmsford. 


Special machines can also be made for 
particular requirements, 


Goulders also make 
Worm and wheel testers - 
Pitch testers - Sine tables 
Universal beam calipers - Jigs, fixtures 
Tools and gauges * Aircraft components 


Hob tester 


We shall be pleased to advise on the best method of gear 
Measurement for your needs just telet hone or write to 


J.Goulder & Sons Ltd. 


Kirkheaton, Huddersfield. 


Telephone: Huddersfield ¢2 52-3 








mit) 
PAGE PAGE PAGE PAGE 
Adamant Engineering Co. Ltd 15 Desoutter Bros. Ltd 24 L.C.I. (Isocyanates) Ltd 33 S. & D. Rivet Co 76 
Aluminium Bronze Co. Ltd. 85 Drummond - Asquith (Sales) LCI. (Maranyl) Lta 73 Salisbury Transmission Ltd 10 
Amal Ltd. ‘ 76 Ltd. 2,3 Ilford Lid. 57 Salter, Geo., & Co. Ltd 12 
Archdale, James, & Co. Ltd. 53 Duntord & Elliott (Sheffield) lliffe & Sons Ltd 86 Saunders-Roe Ltd 22 
—_ Copco ¥ , . + Ltd. 86 a Twist Drill Co . Stuates s, A., ~ ’ 16 
utomotive gineering Ltd. 3 Eaton Axles Ltd. 19 Ltd., The 58 Sheffielc Twist Drill & Stee 
Barber & Colman Ltd. 80 Edwards, F. J., Ltd. 90 Jackson, H., Ltd. 61 Co. Ltd., The 35 
B.I.P. Chemicals Ltd. 38 Ekco Plastics Ltd. 74 Jenks Bros. Ltd. 91 Shell-Mex & B.P. Ltd 59, 71 
Birmetals Ltd. 52 Eyre Smelting Co. Ltd., The 88 John Bull Rubber 89 eg is ~ —P = 
} see ee & Ce. a 4 Palemen Precision Tools & ‘ Kirkstall Forge Eng. Ltd 29 Smith. Cc & ha | i A 91 
. arings roducts Lt 8 Lapointe Machine Tool Co : (Gat red 
Bowaters Sales Co. Led. 42 Farnborough Engineering Co. MLtd., The 48 Steel Co at Wales Lid. The 60 
B.R.D. Co. Ltd. 81 Ltd. 62 Ley’s Malleable Castings Ltd. 49 Sutcliffe Speakman & Co 
British Oxygen Co. Ltd., The 13 Feeny & Johnson Ltd. 84 Lockheed Hydraulic Brake Led : / 88 
British Piston Ring Co. Ltd., a hy falter H., & Sons Co. Ltd. Cover i, 5, 6, 7,8 T whos edie: tk teens hie 31 
€ d 90 dow Felt Co. Ltd. | 54 Terry, Herbert, & Sons L 
= rg 7 A Firth-Vickers Stainless Steels a. — ay Led. 50 Thermo Plostice Lod. + 7 
room ade Ltd. Ltd. 77 - * he omas, Richard, aldwins 
Bury Felt Mfg. Co. 21 Fry's Metal Foundries Ltd. 3 Marden, Samucl, & Som |) (Sales) Ltd 64 
Cage Asbestos Co. Ltd., The 26, 27 Fuller, Horsey, Sons & Cassell 84 Marston Excelsior Ltd. 2. a a ae 
shmore, John, Ltd. Cover iv General Electric Co. Ltd., The 87 M.C & Repetition Ltd. 90 ries as es a 
Castings Led . = Goulder, J., & Sons Ltd. 92 — ‘Bek - 0 Ltd. . od ' : 6 
t etalast ¢ ’ Tie thi rT > 
Churchill Machine Tool Co. > J.J. Fe Sons Ltd + Midland Mi Motor Cylinder Co. o wat peony Tools Ltd a 
56 t : al, » L ; 
CIBA (ARL, } Led. ayy Guat tt Mow Gear Co. Led $3 United Coke & Chemicals 
Clancey, Ltd. 88 Hermetic Rubber Co. Ltd. 78 Newall, A. P., & Co. Ltd. 1 a. - : acs 
— Em mg Gover ite a May Co. Ltd. = on Div. mS Whitehouse , wae, os & Co. (Mitre 84 
irst ndustries Lt 8 — 
a ye & Asbestos Washer mm Hoffmann Manufacturing Co. ia Pollard Bearings Lid. 17 Ward, Thos. W., Ltd 45 
t Priest, B., ons Ltd. 2 Wellworthy Piston Rings Ltd 32 
Cross Mig. Co. (1938) Ltd. 82 Holroyd, John, & Co. Ltd. 47 Principia Pictures Ltd. 90 Weston, Chas., & Co Ltd 46 
Dartmouth Auto Castings Ltd. 66 Holset Engineering Co. Ltd. 25 Ransome & Marles Bearing Co. Wild-Barfield Electric Furnaces 
Delaney Gallay Ltd. 23. +£.C.1. (General Chemicals, Heat Ltd. 20 Ltd 43 
Deloro Stellite Ltd. 78 Treatment) Ltd. 37 Renold Chains Ltd. 4 Wiley, James, & Son Ltd 89 





Printed in Gam Britain for the Publishers, ILIFFE & SONS LTD., Dorset House, Stamford Street, London, th by James Cond Ltd., Charlotte S: 


A. H. Wheeler & on 
Wm. Dawson 


92 


ee Py my rt Toy. a 
A: The Wm. Dawson Subscription Service Ltd.; 
& ly S.A.) Led. UNITED STATES: Eastern News Co. Entered as Second Class Matter at the New York, U.S.A. 


can 


be obtained abroad from the following: hy ge & NEW ZEALA) 
Gotch Ltd. SOUTH AFRICA: Central News A 


rdon & 


D: Gordon & Gotch Ltd. INDIA; 


: Pow Ofice.” 


Automobile Engineer, August 1959 





CLAYTON DEWANDRE 


Automobile Engineer, August 1959 





AUTOMOBILE AUGUST 1959 
ENGINEER 


but STEEL SHEETS are 
CHEAPER this way!” 


. that’s why I go to CASHMORES. 

As Accredited Sheet Stockholders of 
the Steel Company of Wales Limited, 
they have all the production 
resources of this great mill behind them. 
Cashmores hold comprehensive stocks 
of cold reduced and hot rolled sheets 
and can shear to your sizes 

—I’ve no need to finance large stocks 
of my own or use up valuable 
production space to store it. With 
their new Telex service and 
speedy delivery fleet you can say 
Cashmores’ stocks are my stocks—and 
that’s why it’s cheaper all round! 
I suggest you write in for their 


stock list.” 
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